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CONSERVATION SCHOLARLY JOURNALS 


THE CoMMITTEE AID LIBRARIES WAR AREAS, 


Rush Rhees Library, University Rochester, 
Rochester, New York 


The American Library Association created this last year the Com- 
mittee Aid Libraries War Areas, headed John Russell, 
the Librarian the University Rochester. The Committee faced 
with numerous serious problems and hopes that American scholars 
and scientists will considerable aid the solution one these 
problems. 


One the most difficult tasks library reconstruction after the 
first World War was that completing foreign institutional sets 
American scholarly, scientific, and technical periodicals. The attempt 
avoid duplication that situation now the concern the 
Committee. 


Many sets journals will broken the financial inability the 
institutions renew subscriptions. far possible they will 
completed from stock periodicals being purchased the Committee. 
Many more will have been broken through mail difficulties and loss 
shipments, while still other sets will have disappeared the destruction 
libraries. The size the eventual demand impossible estimate, 
but requests received the Committee already give evidence that 
will enormous. 

With imminent paper shortage attempts are being made collect 
old periodicals for pulp. Fearing this possible reduction the already 
limited supply scholarly and scientific journals, the Committee hopes 
enlist the co-operation subscribers this journal preventing the 
sacrifice this type material the pulp demand. scarcely 
necessary mention the appreciation foreign institutions and 
scholars for this activity. 

Questions concerning the project concerning the value particular 
periodicals the project should directed WAYNE HARTWELL, 
Executive Assistant the Committee Aid Libraries War 
Areas, Rush Rhees Library, University Rochester, Rochester, New York. 
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NEW SPECIES THE GENUS AMPHOROPHORA 
(Hemiptera: Aphididae) 


University California, Berkeley 


The genus Amphorophora appears rich species 
North America and especially along the Pacific Coast. 
studies far indicate that many these may now under- 
going speciation for there are number that appear graduate 
from what seems obviously distinct species one 
end the chain equally distinct species the other with 
intermediates between the two. Such complex seems 
exist two more species living ferns. These have 
presented many difficulties that have been compelled 
postpone drawing descriptions them until more careful 
study made their biology and distribution. number 
other species very closely related some those described 
herein must also await further study for the same reasons. 

The seven species described represent those which seem 
sufficiently distinct warrant publication this time. 
single eastern species included the study. 


Amphorophora bartholomewi Essig, sp. 
(Fig. 


This very large species was collected Dr. Bartholo- 
mew twinberry, Lonicera involucrata (Richardson), Banks, 
Clam Beach, Little River, Humboldt County, California, 
July 15, 1931, and the same host Lake Center Camp, 
Lakes Basin, Plumas County, California, August 1931. 
Only apterous forms were taken. 


viviparous female—Length mm., width 1.5-1.7 
mm.; length antennae 4.6-4.8 mm., segment III 0.9-1.2 mm., 
0.8-1.0 mm., mm. 

Color bright green throughout with large, oval paler green area 
around the base each cornicle, the two which may coalesce, and 
usually with paler dorsal median line. Without any apparent dusky 
glandular areas the body and with appendages concolorous with 
the body only tips the antennae dusky. Nymphs pale green 
almost whitish. 

Hairs fairly long, rather fine and generally distributed over the body 
and appendages; the hind tibiae they are shortest the apices. 
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Antennae longer than the body; III longer than the cornicles and 
subequal with VI; and subequal and only slightly shorter than 
III; nearly twice long III. Secondary sensoria varying 
number from 9-15, circular, very small, tuberculate, scattered 
row the basal one-half two-thirds III. Rostrum noticeably 
wide and blunt; with numerous fine hairs and extending nearly the 
coxae. The apical segments vary somewhat width and appear 
narrower the specimens taken the Sierra Nevada Mountains. 
Cornicles very long, nearly twice the length the cauda; wide base 
and slightly swollen just before the conspicuously constricted and 


Fig. Amphorophora bartholomewi viviparous female. head 
and antennae; base hind leg showing sensoria; rostrum. 


reticulated apical one-fourth; flange distinct and almost quite equals 
the diameter the swollen area; length 1.0-1.2mm. specimens 
they appear faintly dusky. Cauda conspicuously broad, parallel-sided 
and rounded apically; rough, and with many scattered hairs spines— 
lateral pairs and median ones; length mm.; appears 
concolorous with the body only faintly dusky. 


This species has been described from adults and nymphs 
collected Humboldt County (no. 351), cleared and mounted 
slides and adults and nymphs collected Plumas 
County, California, (no. 491), which were preserved alcohol 
and cleared, stained, and mounted slides January, 1941. 
single apterous individual designated the type and the 
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others paratypes. Paratypes this and the others herein 
described have been deposited the collection the Bureau 
Entomology and Plant Quarantine, Washington, 

This new species might confused with Amphorophora 
maxima Mason, single winged specimen which was taken 
salmonberry, Rubus spectabiles Pursh., California. 
larger than Mason’s species, has the cornicles more constricted 
apically and shorter than segment III, and has much larger 
cauda which has many more hairs and not constricted basally. 
named for its collector. 


Amphorophora occidentalis Essig sp. 
(Fig. 


very pale yellow almost white species living sparingly 
the undersides the mature leaves the bitter cherry, 
Prunus emarginata (Dougl.) Walk., growing under larger trees 
the campus the University Washington, Seattle, 
Washington, and collected the writer June 20, 1940. 


specimens taken the writer Seattle were all 
very pale yellow almost whitish, but stained specimens reveal dorsal 
transverse thickenings similar those illustrated. possible that 
these stained areas may appear somewhat dusky individuals exposed 
greater intensities light. 

Winged viviparous 3.5 mm.; width 1.2 mm.; length 
antennae mm., III 0.8-0.9 mm., 1.5 mm. Stained specimens 
show thickened lateral circular areas and two sub-median rows 
smaller glandular areas. Frontal tubercules prominent. Hairs rather 
short and simple; spines and small tubercle each the lateral 
thickenings. Antennae longer than the body; III much shorter than 
and with from circular sensoria row over slightly beyond 
the basal half. Rostrum short and blunt, extending 2nd coxae. Wing 
veins with faintly clouded borders and apices. Cornicles concolorous 
with body dusky posteriorly; widest basally and swollen the apical 
one-third; constricted and reticulated apically; extending beyond the 
tip the cauda; slightly considerably longer than antennal segment 
III and more than twice long the cauda; length mm. Cauda 
somewhat sharply triangular and pointed; faintly emarginated 
constricted; rough; with pairs lateral and subdorsal hairs; length 
mm. 

viviparous 3.5-3.8 mm.; width 1.5 mm.; 
show dark irregular and broken cross-bands the abdomen, which 
are two longitudinal rows glandular areas. Antennae noticeably 
slender; segment III usually without any rarely with circular 
secondary sensoria near the base. Rostrum extends 2nd coxae. 
Cornicles may dusky near the middle throughout the apical half; 
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wing 


Fig. Amphorophora occidentalis sp. 
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similar those the alates but larger; length 1.2 mm. Cauda 
mm. length. 


This species close Amphorophora nervata (Gillette) but 
differs having relatively shorter and more reticulated 
cornicles; fewer sensoria III the alates; and shorter 
and blunter rostrum. 

The description has been made from adult alates, adult 
apterae, and nymphs. these, alates, apterae and 
nymph are simply cleared and alates, apterae and nymph 
are also stained. All are mounted slides. One stained 
winged viviparous female designated the type and all 
others are designated paratypes. 


Amphorophora patchiae Essig sp. 
(Fig. 

This bright green rather slender species was collected along 
Highway near Littleton, New Hampshire, the writer 
June 15, 1937. occurred dense colonies the apical 
growths what was determined horseweed butter- 
weed, Erigeron canadensis Linn., growing along the roadside. 
the time thought that the species was possibly well- 
known one and did not collect large series should 
now like have. Specimens sent several specialists were 
thought undescribed. 


Color bright green throughout with the usual dusky dark head 
and thoracic regions the alates. The antennae, legs, cornicles, and 
cauda may appear wholly green may partically dusky and dusky 
areas show the abdomen cleared and stained winged specimens. 

Winged viviparous female—Length (from frons tip cauda) 
2.7 mm.; width 1.0 mm.; length antenna 3.0 mm.; length fore 
wing 3.5 mm. Head, antennae, femora, bases tibiae, and other parts 
body with very small blunt knobbed setae; other body hairs 
slender. Antennae with from circular semi-circular secondary 
sensoria variable sizes arranged irregularly evenly row over 
much the length III. These sensoria are sometimes tuberculate 
and angularly exposed. Rostrum short, extending slightly beyond 
the coxae; with few fine hairs. Small prothoracic tubercle present. 
Tibia with short stout spines near apices. Wing veins distinct and with 
narrow clouded margins. Abdomen, when cleared, shows very fine 
reticulations, and slender hairs. Cornicles imbricated, often widest 
base, swollen posteriorly, and narrowed and reticulated apically 
illustrated; length 0.6 0.7 mm. Cauda rather blunt, with pairs 
lateral spines and nearly apical spine; length 0.3 0.4 mm. 

viviparous body 2.7; width 1.1 mm.; 
length antennae wrinkled cleared specimens. 
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Fig. patchiae sp. 
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Body with short, knobbed setae and fine hair-like spines, the latter 
arranged small transverse groups the abdomen. Antennal segment 
III with from usually circular secondary sensoria which 
are variable size. Rostrum extending the 2nd coxae. Cornicles 
imbricated throughout, similar shape those the alates; length 
0.7 mm. Cauda 0.3 mm. long. 


the key the Amphorophora Mason (1940) this species 
comes near corylina (Davidson), but differs from 
having fewer sensoria segment III the alate and having 
quite differently shaped cornicles and cauda. 

This species dedicated the eminent aphidologist, Dr. 
Edith Patch. 

These descriptions were made from alate and apterous 
females mounted slides. Some the specimens were 
considerably disfigured mounting. One winged specimen 
designated type and the remainder paratypes. 


Amphorophora phacelia Essig sp. 
(Fig. 


relatively small and slender green species abundant 
the undersides the leaves Phacelia sp. growing the bed 
Bull Creek, near Dyerville, Humboldt County, California. 
Collected and mounted Paul Bartholomew, July 10, 
1931 (no. 329). 


Color. According Bartholomew the apterous forms are green 
yellowish-green with brighter green spot between the cornicles and 
dorsal longitudinal patch similarly colored anterior this spot; the 
alates are green with the usually dusky head and thorax and the apices 
the antennal segments III-VI, the leg segments, tarsi, and cornicles 
dusky. 

Winged viviparous 2.8 mm.; width 1.0-1.2 mm.; 
length antennae 3.2 mm., 0.7 mm., 1.4 mm.; length fore 
wing Body hairs rather long and fine; those the dorsum 
the abdomen scattered and those the venter arranged rows 
row posteriorly; those the tibiae are the longest and stoutest. 
Antennae long and noticeably slender; III about half long and 
with from circular sensoria variable size over most the 
length illustrated. Rostrum long and slender; extending nearly 
beyond; with segment minute, slenderer and nearly 
twice the length with many hairs. Wings with well-pigmented 
veins. Cornicles slender, somewhat recurved, only slightly swollen 
beyond the middle; imbricated; constricted and reticulated the apex 
and with conspicuous flange; extending the tip the cauda; length 
0.65 0.80 mm. Cauda rough; tapering almost point and only 
faintly constricted near the middle, with pairs lateral and sub- 
dorsal hairs; length 0.2-0.3 mm. 


Essig: The Genus Amphorophora 


Fig. Amphorophora phacelia sp. 
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viviparous 2.5-2.7 mm.; width 1.2-1.3 
length antennae 3.5 mm., III 0.7 mm., 1.4 mm. Epidermis 
wrinked and finely imbricated. Hairs fine and often rather long and 
curved, simple. Antennal segment III with circular secondary 
sensoria the base. Rostrum extending beyond 3rd coxae. Cornicles 
same alate forms; 0.70 0.75 mm. Cauda somewhat rounded 
apically illustrated; length 0.3 mm. 


This species closely related Amphorophora nervata 
(Gillette) but differs having the antennal segment much 
longer, the cornicles not swollen, fewer sensoria III the 
alates and usually one two III the apterae, the cauda 
somewhat shorter proportion its length, and the terminal 
segments the rostrum longer and narrower. 

The description has been drawn from adult apterous, 
winged, and nymphal specimens stained and mounted 
slides. single winged individual (on slide with others) 
has been designated the type and all the others paratypes. 
These specimens were preserved alcohol from the date 
collection, 1931, until cleared 1941, which accounts, part, 
for their imperfect condition. 


Amphorophora tolmiea Essig sp. 
(Fig. 


This medium-sized green species was taken the author 
the leaves the saxifrage, Tolmiea (Pursh) G., 
Otis, Oregon, June 11, 1938. 


Color green, the winged forms with the usual dusky black head 
and thorax, and the antennae, legs, cornicles, cauda and the circular 
lateral abdominal areas, two subdorsal rows glandular areas—those 
near the middle largest, and two transverse dorsal bands before the 
cauda dusky black. the apterae the head faintly dusky; antennal 
segments II, and base III dusky, the remainder black; legs, rostrum, 
cornicles, cauda, and posterior region the abdomen dusky. The 
reticulated areas the cornicles are black. 

Winged viviparous mm.; width mm.; length 
antennae 3.2 mm., III 0.7 mm., 0.14 mm., length fore wing mm. 
Frontal tubercles distinct. Hairs small and simple; those tibiae longer 
than the diameter that leg segment. Antennal segment gibbous; 
and imbricated the inner surfaces; quite slender, with 
few short hairs; III with 5-6 circular secondary sensoria row over 
part the full length. Rostrum illustrated; with considerable 
number hairs; extending the 2nd coxae. Wings with well-defined 
veins with faintly cloudy narrow borders. Cornicles dusky black 
throughout, strongly imbricated, slightly swollen beyond the middle, 
reticulated and constricted apically, and with unusually large flange; 
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not extending tip cauda; slightly shorter than III and nearly twice 
the length the cauda; length 0.5-0.65 mm. Cauda black; rather short 
and rounded tip; emarginate and with slight constriction before the 
middle; rough; with pairs lateral hairs and least one sub-apical 
hair; length 0.3-0.35 mm. 

viviparous mm.; width 1.3 mm.; length 
antennae mm., III 0.6 mm., 1.2-1.4 mm. small and 
simple. Frontal tubercles much the alates. Antennae slender and 
with few small setae; III usually without secondary sensoria, rarely with 
but one near the base. Hind tibiae strongly recurved, hairs spines 


longer than diameter this segment. Cornicles dusky with bases paler 
and the reticulated area black; length 0.65-0.70 mm. Cauda dusky, 
mm. long. 


This species does not key out any the tables. 
once separated from all related species the few sensoria 
segment III the winged forms. 

The description has been made from apterous and 
winged viviparous females mounted slides. One the 
two winged specimens (upper slide) has been designated 
the type and all the others paratypes. 


ant. 
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Amphorophora tuberculaceps Essig sp. 
(Fig. 


This very large species distinguished pair small 
cone-like tubercles the vertex the head between the 
compound eyes. These tubercles are more conspicuous the 
alate than the apterous forms. The specimens were col- 
lected sweeping Boyer, Oregon, and forwarded 
for determination Prof. James Macnab, Linfield 
College, McMinnville, Oregon. Four lots were taken (by 
D.) and marked follows: E-64, June 24, 1938; E-68, 
July 21, 1938; E-75, July 19, 1938; E-77, June 24, 1938. 
other host than was given. 


Color. The color not indicated but probably green possibly 
green pinkish. The mounted and stained apterous forms show 
pigmentation any kind. The alates are definitely pigmented and have 
dusky abdominal markings indicated the drawing. Portions the 
head and thorax are black and the appendages are faintly dusky. 

Alate viviparous 3.5 mm.; width (mounted spec- 
imens) mm.; length antennae 4.2 mm.; III 0.8, 1.6 mm.; 
length wing quite small and pointed; arranged the 
abdomen considerable numbers. Head with pair small tubercles 
the vertex between the eyes and what also appears second 
pair smaller and more inconspicuous tubercles also present. Frontal 
tubercles prominent and armed with simple hairs. Antennae about 
long the body; III with circular secondary sensoria arranged 
row the basal half illustrated. Rostrum short, rather blunt, 
and extending nearly the 2nd coxae. Abdomen with dusky lateral 
tubercles and spined areas and with broken transverse dusky and 
glandular areas illustrated. Wings large, mm. long. Cornicles 
faintly imbricated; thickened basally and swollen throughout the basal 
part the apical half with reticulated apical constriction and well- 
defined flange shown; 0.8 mm. long same length antennal seg- 
ment III. Cauda large, paddle-shaped and with slight constriction 
beyond the base; with pairs prominent lateral and more 
subdorsal hairs. 

viviparous and robust; length 3.5-4.3 mm. 
(from front tip cauda); width (mounted) mm.; length 
antennae 3.5-4.0 mm., III 0.8 mm., head tubercles 
difficult mounted specimens; frontal tubercles large and prom- 
inent. Body with small, pointed setae; epidermis finely reticulated and 
wrinkled. Hairs head and legs quite long, those the coxae and 
anal plate long and fine and those the apical parts the tibiae 
spine-like. Antennal segment III with circular secondary sensoria 
near the base. Rostrum short and extending the 2nd coxae. Cornicles 
finely imbricated; similar form those the alates; not extending 
quite the tip the cauda; length 0.8 1.0 mm., about equal 
length antennal segment III and not quite twice the length the 
cauda. Cauda large, coarsely beset with microtrichia; paddle-shaped, 
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cauda 


Fig. tuberculaceps sp. 
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rounded apically, and only slightly constricted before the middle; with 
about large spines; length 0.5 0.6 mm. 

view the fact that all the specimens were collected sweep- 
ing, that the host plants are unknown, that they represent four different 
lots, and that all were preserved alcohol, barely possible that 
more than single species involved. However because they all have 
common the dorsal head tubercles, the same general type and size 
antennae, rostrum, cornicles, and cauda indicate their 
relationships. 


This species also separated from the closely related 
bartholomewi sp. the fewer sensoria III 
the apterae, the constricted cauda and the relatively 
shorter cornicles. may distinguished from patchiae 
sp. fewer sensoria the segment III the alates, the 
much longer antennal spur, and the longer and pointed hairs. 

The description has been drawn from nymphs, mature 
apterous females, and alates mounted slides. All 
excepting the alates were stained with acid magenta red. 
Several the apterous forms are without legs and antennae. 
single alate has been designated the type and all others 
paratypes. 


Amphorophora urtica Essig sp. 
(Fig. 


large and robust species infesting the undersides the 


larger leaves nettle, Urtica gracilis Ait. var. holoserica Jepson, 
the San Francisco Bay region, California. 


Color. The alate forms are black and dark mahogany-red brown- 
ish, with row somewhat circular dusky areas along the margins 
the abdomen and with one more largely irregular dusky areas 
behind the cornicles and few dark spots the dorsum. The antennae, 
most the legs, cornicles, and cauda are dusky. The apterous forms 
are somewhat grayish dark red with purplish reflections, with numerous 
small irregular dark markings the dorsum, and the antennae, cornicles, 
and cauda dusky. 

Winged apterous 3.2 mm.; width 1.7 mm.; length 
antennae 3.4 mm.; length fore wing 3.5 mm. With short blunt 
capitate setae the head, antennae, and various other parts the 
body. Body spines hairs rather short; those the undersides the 
tibiae stout. Cleared specimens show dark glandular areas the 
abdomen. short prothoracic tubercle present and single small 
tubercle and several blunt spines arise from each the lateral dark 
abdominal patches. Antennal segment III with from small 
medium-sized circular semicircular, slightly tuberculate secondary 
sensoria arranged row nearly so. The relative lengths the 
segments are illustrated. Rostrum short, extending beyond the middle 
coxae; with many short hairs. Wings with well-defined veins which 
have faintly dusky borders. Cornicles wide base swollen beyond the 
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Fig. Amphorophora urtica apterous and winged viviparous 
females; base leg; pigmented lateral and abdominal area; rostrum; 
tip hind tarsus. 
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middle illustrated; with few encircling apical imbrications and 
without reticulations; flange small; length 0.6 0.7 mm. Cauda rel- 
atively short and blunt, with pairs lateral hairs and median 
apical one; length 0.35 mm. 

Apterous viviparous 3.2 mm.; width 1.7 mm.; 
length antennae 3.4 mm. Distinctly broad and robust; the surface 
cleared mounted specimens finely reticulated, with small dark areas 
near the bases the short blunt hairs and dark glandular groups. 
Rostrum extends beyond the 3rd coxae. Cornicles 0.7 0.8 mm. and 
cauda 0.35 0.40 mm. length. 


This species appears closely related what may 
composite species described Amphorophora cicutae Shinji 
1917 from water hemlock, Cicuta californica Gray, the 
campus the University California, where this new species 
also occurs. The differences between the two may sum- 
marized follows: 


cicutae 

Dark red grayish.....Light pale green. 
Secondary sensoria IIT 

Length antennal seg- 

ment III apterae...... long longer than 

Much shorter than alates 


Shinji’s drawing. 


The drawing Shinji showing the comparative lengths 
antennal segment III the alate and apterous forms indicate 
that either had immature specimen the apterous form 
different species. Since none his described specimens 
are available and have not definitely recovered his species, 
this point cannot cleared the present time. 

This species has been described from lot consisting 
alate and 110 apterous viviparous females mounted slides 
and collected Paul Bartholomew nettle Stanford 
University, California, December 12, 1932, and January 
1933, all from the Bartholomew Collection Aphididae 
acquired the writer November, 1937. single slide 
containing immature specimen and mature alate collected 
nettle the campus, University California, was included. 
have also seen considerable amount material collected 
the latter place students. single-winged individual 
designated the type and all other specimens paratypes. 
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NEW DOLICHOPODIDAE WESTERN 
NORTH 


Utah Agricultural Experiment Station, 
Logan, Utah 


The following report deals with four apparently undescribed 
species long-legged flies from localities western North 
America. 


Dolichopus sporadicum sp. 
(Figs. and 12) 


Male.—Length, mm.; wing, 3.8 mm. Face wide, rather short, 
brownish yellow. Front metallic green, narrowly brownish along orbits 
and above base antennae. Antennae (fig. 10) yellow, except for apical 
three-fourths third segment, which dark brown. Palpi yellow with 
black hairs. Lateral and inferior orbital cilia yellow, about eight the 
upper cilia black. 

Thorax green with coppery reflections, the dorsum lightly dusted 
with pollen which appears yellowish when viewed from front; pleurae 
dulled with white pollen. Abdomen metallic green, the incisures nar- 
rowly blackish; lateral and ventral portions whitish pollinose. Hypo- 
pygium small, black, dusted with white pollen, its lamellae (fig. 12) 
extremely small, somewhat oval, scarcely jagged apex, brownish but 
shading into broad blackish apical border. 

Fore coxae yellow, scarcely blackish extreme base, the anterior 
surfaces clothed with small black hairs; the usual black bristles tip. 
Middle and hind coxae black, narrowly yellow tips. Femora and 
tibiae yellow. Middle and hind femora each with one preapical bristle, 
the latter without cilia below. Posterior tibiae black apex, not 
enlarged tip. Fore tarsi blackened from the tip first 
joint; middle and hind tarsi wholly black. Joints fore tarsi 
middle tarsi (last two joints hind 
tarsi Calypters and halteres yellow, the former 
with black cilia. 

Wings (fig. gray; costa without enlargement tip first vein; 
fourth vein bent before its middle; anal angle evenly rounded, rather 
prominent. 


Described from one male taken Manila, Utah, July 17, 
1940, Knowlton and Harmston. Type Utah 
Agricultural Experiment Station insect collection. 


1Contribution from the Department Entomology, Utah Agricultural Experi- 
ment Station. 


assistant and research associate professor, respectively. 
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Taxonomy.—Dolichopus sporadicum sp. traces couplet 
226, page 16, the Van Duzee and Curran key males 
Nearctic Dolichopus (American Museum Novitate No. 683), 
where would form third alternative follows: Middle 
tibiae wholly yellow, without silvery pollen black line; hind 
tibiae black only extreme tip. The relationship sporadicum 
sp. perhaps nearest plumipes Scopoli, which closely 
resembles general external appearance; however, readily 
separated from the latter species the absence lateral 
fringe the middle basitarsi and because possesses extremely 
small hypopygial lamellae. 


Dolichopus nomadus sp. 
(Figs, 2-4, 11) 


4.8 mm.; wing, 4.5 mm. Face moderate 
width, covered with dense, yellowish-brown pollen; palpi concolorous 
with face, their surfaces with many short, black hairs; front deep 
violet, shining, with greenish luster along the orbits. Antennae (fig. 
black except first joint yellow lower half; the third joint rather large, 
longer than wide, obtusely pointed tip. Orbital cilia wholly black. 

Thorax dark green, dusted with gray pollen which hardly hides the 
coppery reflections; pleurae concolorous with dorsum, yet their surfaces 
dulled with thick gray pollen which completely obscures the ground 
color. Abdomen dark green, shining, somewhat pollinose along lateral 
margins; the first segment, together with incisures the other segments 
more blackish, with coppery reflections. Hypopygium black with thick 
white pollen, its lamellae (fig. 11) yellowish, moderate size, with 
broad black border, deeply jagged tip and fringed apex and 
upper edge with long black hairs. 

Fore coxae yellow, blackish, densely pollinose spot base outer 
surface, the anterior surface with black hairs and strong black bristles 
tip; mid and hind coxae black, narrowly yellow tip. Femora and 
tibiae yellow, the posterior femora blackened tip above, the hind 
tibiae black apical one-sixth, scarcely enlarged tip. Middle and 
hind femora each with two preapical bristles, the posterior pair without 
cilia below, yet showing row delicate yellowish hairs approximately 
one-fifth long the width femora; middle tibiae with one strong 
bristle below near apical third. Fore tarsi (fig. one and one-third 
times long their tibiae, yellow except for fifth joint, which black 
and slightly compressed; the empodium large, forming conspicuous 
white tip tarsi; middle tarsi blackened from the tip first joint, the 
basitarsi without bristle above; posterior tarsi wholly black, one and 
one-half times the length their tibiae; joints fore tarsi 
Calypters and halteres yellow, the former with 
black cilia. 
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Wings (fig. grayish hyaline, costa with small knot-like enlarge- 
ment tip first vein; last section fourth vein bent just before its 
middle; hind margin wing slightly indented tip fifth vein, the 
anal angle deeply incised midway between the tip fifth vein and the 
anal angle, forming large nearly rectangular lobe the anal angle. 


Described from one male taken Cypress Hills, Alberta, 
Canada, August 10, 1939, Strickland. Type deposited 
the Canadian National Museum, Ottawa. 


Dolichopus sporadicum Male, figs. 10, 12. 
Dolichopus nomadus Male, figs. 2-4, 11. 

Teuchophorus utahensis Male, figs. 5-6, 8-9. 
Teuchophorus diminucosta Male, figs. 13. 


Taxonomy.—Dolichopus nomadus sp. keys couplet 108, 
page the Van Duzee and Curran key males Nearctic 
Dolichopus (American Museum Novitate, No. 683); differs, 
however, having first antennal joint yellow below, but 
moderate size and without strong bristles the case 
The wholly black orbital cilia, large lobe base 
wing, presence two preapical bristles middle and hind 
femora, and absence bristle upper surface middle 
basitarsi will distinguish sp. from described species 
occurring North America. 
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KEY NORTH AMERICAN TEUCHOPHORUS 
The three species Teuchophorus now known occur North America may 
readily separated the following key: 


Costa greatly thickened tip first vein; this thickened area black, tapers 
rapidly and ends midway between the tips first and second veins. 
Costa without thickening; all coxae 
Middle and hind coxae black; all femora black except narrowly tips, the 
posterior femora may yellowish below extreme base. 
Middle and hind coxae wholly light yellow; all femora yellow, except for 
infuscation hind pair at-apex upper 


Teuchophorus utahensis sp. 


Male.—Length, 1.2 mm.; wing, 1.5 mm. Face moderately wide, 
narrowed below, covered with white pollen which thinner upper 
portion, allowing the greenish ground color show through. Front 
metallic, dark blue. Antennae (fig. black, the third joint short, 
broader than long; arista tapering, nearly four times the length the 
antenna. Palpi small, dark brown, more yellowish tips, their surface 
covered with pale cilia. Inferior orbital cilia white; the upper cilia are 
black and descend about the middle the eye. 

Thorax dark metallic green; pleurae dusted with gray pollen. Dor- 
sum thorax with concave prescutellar depression, which rounded 
anteriorly. Scutellum with single large pair marginal bristles, inside 
which pair small, hair-like bristles. Abdomen metallic, dark 
green, laterally compressed, its surface with small black hairs, the latter 
appearing brown certain lights. Hypopygium small, black, rounded 
behind, with pair small yellowish appendages which are directed 
backward. Calypters and halteres yellow, the former with black cilia. 

Coxae black, the anterior pair yellowish apical third and inner 
surfaces nearly their base, hair and bristles all coxae brownish. 
Femora black with tips yellowish; posterior pair (fig. yellow lower 
basal one-fourth, possessing comparatively large preapical bristle 
around which are grouped several smaller bristles; middle femora (fig. 
with row about bristle-like hairs base below. Fore and middle 
tibiae brownish, the posterior pair (fig. black, somewhat thickened, 
with peculiar flattened, spur-like appendage near basal third inner 
surface and several longer bristles distal the spur. Fore and middle 
tarsi blackened from the tip first joint; fore basitarsi with about five 
slender bristles below, which are about long the width basitarsi; 
posterior tarsi wholly black, plain structure. Joints fore tarsi 

Wings (fig. large, grayish; costa with conspicuous black enlarge- 
ment beginning the tip first vein which tapers gradually, ending 
midway between the tips first and second veins; crossvein oblique 
(which characteristic the genus) and situated slightly before the 
middle wing. 


Female.—Like male general body color; differs having legs 
plain structure, without unusual bristles; the wings are shorter, broader 
and with more prominent anal angle. 
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Described from males and female all taken Roosevelt, 
Utah, July 19, 1940, Knowlton and Harmston. 
Holotype and allotype the National Museum. 
types the insect collections Utah Agricultural Experiment 
Station, Ohio State University, California Academy Sciences 
and University Kansas. 

Taxonomy.—Teuchophorus utahensis sp. may separated 
from clavigerellus Wheeler and diminucosta sp. 
possessing black middle and hind coxae, femora 
tibiae; the above structures are yellow the two latter species. 


Teuchophorus diminucosta sp. 
(Figs. and 13) 


Male.—Length, 1.2 mm.; wing, 1.6 mm. Face narrow, especially 
lower portion, short, leaving lower corners eyes exposed, lightly 
dusted with silvery pollen which allows the greenish ground color 
show through. Palpi small, black, their apices tending toward brown. 
Front metallic, green, scarcely dusted with grayish pollen. Antennae 
black; third joint broader than long, perceptibly pubescent; arista 
pubescent, about figure Inferior orbital cilia white; the upper 
black cilia descend about one half the eye height. 

Thorax and abdomen green, the latter slightly darker and somewhat 
laterally hair and bristles the thorax and abdomen black, 
except for the small hairs the lateral and ventral portions the 
abdomen; pleurae concolorous with dorsum with coppery reflections 
which are dulled thick gray pollen. Calypters yellow with narrow 
brown tip, their cilia black; halteres yellow. Hypopygium small, black, 
its outer lamellae pair small yellowish organs, fringed with minute 
yellow hairs, directed backward. 

Coxae, femora and tibiae yellow, the tips posterior femora and 
the whole hind tibiae distinctly infuscated; bristles and hairs fore 
coxae wholly yellow. Fore femora without noticeable hairs bristles; 
middle femora with two strong black bristles base below and about 
equal number smaller, yellowish bristles near them; posterior 
femora with series black hair-like bristles along dorsal margin; 
middle femora with row bristles increasing length which end 
the preapical bristle; posterior femora with its preapical bristle sur- 
rounded several smaller bristles. Fore and middle tarsi blackened 
from the tip first joint, the fore basitarsi (fig. with row about 
five small, slender bristles lower surface; hind tarsi wholly darkened, 
concolorous with their tibiae. Joints fore tarsi 
middle tarsi hind tarsi The structure 
and chaetotaxy the legs this species are similar most respects 
those utahensis and figures for the latter species (figs. and 
will rather well illustrate the legs diminucosta sp. 

Wings (fig. grayish hyaline, without perceptible thickening 
the costa; cross-vein oblique and before middle wing; anal angle 
evenly rounded, not 


AM 


Annals Entomological Society America |Vol. XXXV, 


Female.—Like the male all respects except that legs show 
modification structure chaetation; the posterior tibiae are wholly 
yellow, the wings are broader with the anal angle rounded and prominent. 


Described from males and females all taken Logan 
Canyon, Utah, August 1940, Knowlton and 
Harmston. Holotype and allotype deposited the 
National Museum, paratypes the insect collections the 
Utah Agricultural Experiment Station, California Academy 
Sciences, Ohio State University and University Kansas. 

Taxonomy.—Teuchophorus diminucosta sp. resembles 
clavigerellus Wheeler, the latter species being described from 
single male collected South Dakota. Both have legs 
prevailing light yellow color and are alike the chaetation 
the legs. The two species may readily separated, however, 
the greatly thickened costa clavigerellus, while the costa 
diminucosta shows thickening. 


MAINTENANCE SHADE AND ORNAMENTAL TREES, 
Pages xvii and 422 with 174 illustrations. 1941. Oxrorp 
114 5th Ave., New York. $4.50. 


This the best compilation information date subject which 
growing interest the home owner, park superintendent, nurseryman and land- 
scape architect. Although the section the book which concerns insects and their 
control appears somewhat limited, presumed the user the book, with 
little previous entomological training, could make the proper diagnosis any 
insect problem which may arise. However, the satisfactory use the book 
the ordinary home-owner solving his tree and shrub problems appears doubtful. 
those who are directly connected with problems their vocation 
those who have had entomological experience training the book will 
invaluable aid. 

divided into two sections, the first which deals with general mainte- 
nance practices. Subjects covered are, the normal tree; the soil and its relation 
trees; transplanting trees; fertilizers and their use; pruning trees and treating 
wounds; cavity treatments; bracing and cabling; and trees suitable for streets 
and roadsides. 

The second part deals with specific abnormalities trees and the subjects 
dealt with chapters are: Diagnosing tree troubles; Non-parasitic injuries; 
Insect control; Spraying equipment and practices; Tree diseases and their con- 
trol; General parasitic diseases; Diseases and insect pests street and roadside 
trees; Diseases and insect pests deciduous ornamental trees and shrubs; 
Diseases and insect pests evergreen trees and some shrubs. selected 
bibliography and index are appended. 

The book printed excellent quality paper large type which makes for 
easy reading. The chapter titles are very large type, taking almost one- 
third one-half page. the reviewer these seem waste space and 
the added attractiveness probably not proportion costs publication. 

Nevertheless the book the latest authoritative source information 
the subject and will handy reference all those interested. 

—R. 
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EFFECT BLOCKING HEMOCYTES WITH CHINESE 
INK AND STAINING NEPHROCYTES WITH TRYPAN 
BLUE UPON THE RESISTANCE THE COCK- 
ROACH PERIPLANETA AMERICANA (L.) 
SODIUM ARSENITE AND NICOTINE 


FRANKLIN YEAGER, McGovran, Sam Munson, 
and MAYER 


United States Department Agriculture 
Bureau Entomology and Plant Quarantine 


Insects possess natural resistances the actions poisonous 
substances. The resistance poisoning varies from species 
species, from individual individual, different times during 
the life insect, and under different conditions (Shepard, 
1939, pp. 19-22). The very fact that insect displays 
resistance poisoning implies that possesses some means 
defense against the action the poison. may considered 
that the insect, like the vertebrate, possesses first line 
defense the integumentary, respiratory, and alimentary 
membranes which separate the external environment from the 
internal environment which live the animal’s tissues and 
organs. Behind inside this integumental barrier operates 
cellular defense mechanism, which may act directly phago- 
cytosis (Ermin, 1939; Huff, 1940; Paillot, 1933) athrocytosis 
(Gerard and Cordier, 1934; Lepesme, 1936), indirectly 
antibody antitoxin formation (Huff, 1940; Paillot, 1933) 
against foreign detrimental material. 

The purpose this paper describe attempt change 
physiologically the resistance nymphs the cockroach 
americana (L.) sodium arsenite and nicotine 
poisoning experimentally influencing the activities certain 
cells that might considered play role its internal 
defense mechanism. 


STATEMENT THE PROBLEM 


The hemocytes insects play defensive role the organ- 
ism, least with respect phagocytosis and capsule nodule 
formation (Ermin, 1939; Huff, 1940; Paillot, 1933; Rooseboom, 
1937). Hemocytes can also take certain substances dis- 
solved the plasma, as, for example, certain dyes (Ermin, 
1939). Similarly, known that certain fixed tissue cells 
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insects have highly developed capacity for accumulating 
various dyes from the circulating hemolymph. Because these 
cells readily perform this function, they have been called 
cellular kidneys accumulation, nephrocytes (Bruntz, 1904; 
Ribaucourt, 1901), the implication being that the nephro- 
cytes thus act the defense the organism against these 
foreign materials. Very conspicuous among these cells are the 
pericardial nephrocytes (Hollande, 1922; Bruntz, 1909). Whether 
the hemocytes and nephrocytes can remove various poisons 
from the hemolymph and thus help defend the organism 
against these poisons apparently has not been demonstrated. 

Vertebrates possess cells, referred the reticulo-endo- 
thelial (R-E) system, scattered among their various organs and 
tissues (Jaffe, 1938), which are known play important role 
their defense against foreign materials, such colloidal dyes 
and discrete particles. Among the outstanding characteristics 
the R-E cells their ability remove foreign colloid particles 
(by athrocytosis) and discrete microscopic particles (by phago- 
cytosis) from the circulating blood and tissue fluids. Vertebrate 
blood cells also participate defense the tissues. 

Thus would seem that the defense mechanism blood 
cells and R-E cells the vertebrate might have its counterpart 
the hemocytes and nephrocytes the insect. Lesperon (1937) 
suggested that the pericardial nephrocytes and the oenocytes 
insects are analogous the vertebrate R-E system. If, the 
insect, the hemocytes and the nephrocytes constitute 
internal defense mechanism against foreign materials, the 
question arises whether not the natural resistance 
insecticide part the result activity these cells. 

One means attacking this problem attempt inter- 
fere with eliminate the defense activity the hemocytes and 
nephrocytes blockage technique. Blockage the nephro- 
cytes with dye and blockage the hemocytes with carbon 
particles could attempted injecting these materials into 
the body cavity insect. Both these methods functional 
blockage have been used vertebrate R-E cells with various 
degrees effectiveness (Doan, 1939; Jaffe, 1938). some 
investigations effect was discernible, some the attempted 
blockage seemed have stimulating effect, and others 
had depressing partially inhibitory effect upon the R-E 
cells. Both stimulatory and inhibitory effects appeared 
temporary. Complete blockage R-E cells made difficult, 
not impossible, because their marked regenerative capacity. 
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the investigation americana reported here, 
attempts were made block the hemocytes with Chinese ink 
and the nephrocytes with trypan blue. should emphasized 
that filling hemocyte with phagocytized particles intensely 
staining nephrocyte with trypan blue might not necessarily 
mean the functional elimination these cells. Morphological 
blockage may may not involve functional blockage. 


METHODS 


Four series three replicate experiments each were performed. 
series and blockage hemocytes with Chinese ink (carbon) particles, 
and series III and blockage nephrocytes with trypan blue, was 
attempted. series and III sodium arsenite, and series and 
nicotine, was subsequently used the insecticide tests. 

the two ink series and II) each experiment was designed that 
the mortalities the following groups insects could compared: 
(1) Nymphs injected with suspension Chinese ink saline and 
subsequently poisoned with either sodium arsenite nicotine, (2) 
nymphs injected with saline solution only and subsequently poisoned 
with either sodium arsenite nicotine, (3) nymphs injected with 
suspension Chinese ink saline but not subsequently poisoned, and 
(4) nymphs injected with saline solution only but not subsequently 
poisoned. 

the two dye series (III and IV) the design the experiments 
was the same, similarly involving four groups injected nymphs, the 
difference being that groups and were injected with solution 
trypan blue saline instead with Chinese ink suspension. 


TREATMENT INSECTS PREPARATORY INSECTICIDE TESTING 


each experiment the procedure was follows: The body weight 
and the sex nymphs were determined individually. The nymphs 
were then arranged into the groups each, the groups being 
nearly possible equalized with respect body weight and sex. Each 
nymph was then injected with volume the required fluid (Chinese 
ink suspended saline, trypan blue dissolved saline, saline only) 
equivalent one one-hundredth its body weight; for example, 
insect weighing gram received 0.01 ml. fluid. Each insect was 
enclosed separately shell vial, usually 25x 100 mm., the end 
which was covered with wire screen. After injection the insects were 
kept for approximately hours cabinet the constant temperature 
and constant humidity which the experiments were conducted. 
the end this period, just prior the insecticide tests, any nymphs 
that appeared abnormal were replaced similarly injected nymphs 
from replacement series. 

The roaches used this investigation consisted per cent males 
and per cent females. Series II, III, and contained 63, 41, 62, 
and per cent males, respectively. The average body weight all 
the roaches was 0.798 gram, and the standard deviation was 0.163 gram. 
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The extremes weight were 1.270 and 0.505 gram. The average body 
weights the roaches the respective series were 0.774, 0.830, 0.753, 
and 0.836 gram. 

prepare suspension Chinese ink the end the hard ink stick 
was rubbed saline solution against small file or, better, the rough 
inner surface glass mortar. When the mortar was used, the ink 
stick was held and rotated about its long axis with small stirring motor. 
When enough ink was considered have been suspended, the larger 
particles were centrifuged down and the upper, relatively uniform 
suspension fine particles was separated. 

preliminary experiment the fine suspension was injected into 
roaches the rate 0.01 ml. per gram body weight determine 
what extent the hemocytes would loaded with carbon hours 
after injection. Usually several preliminary experiments with different 
preparations ink suspension were required before the concentration 
was considered adequate. The concentration was considered adequate 
when nearly all the hemocytes contained ink particles and only 
occasional ink particle occurred free the plasma. The suspension was 
sterilized heating over boiling-water bath for minutes loosely 
covered beaker water, heating 120° steam sterilizer. 
this way new suspension was prepared just before each series 
experiments was begun. The injections nymphs the three exper- 
iments series were usually carried out successive days, that 
single suspension was used over period less than week. During 
this time was kept and was resterilized before and after 
the injections each experiment. 

Similarly, series preliminary experiments were carried out 
determine what concentration trypan blue saline solution was 
adequate stain the nephrocytes intense blue without appreciably 
staining other tissues. The intensity blue color the pericardial 
nephrocytes was used index. 0.6-per cent dye solution was 
considered adequate. gave intense stain the pericardial 
nephrocytes and only very slight general stain other tissues, although 
some tiny loci blue stain were distributed among some the other 
tissues (for example, the fat body). The dye solution was freshly pre- 
pared just before each experiment, because was found that old 
solutions did not stain the nephrocytes effectively. 

The saline solution injected into the control nymphs and used 
preparing the ink suspension and the dye solution was the same that 
reported suitable for perfusion insect tissue (Yeager, 1939). 
consisted 10.93 grams sodium chloride, 1.57 gram potassium 
chloride, 0.85 gram calcium chloride, and 0.36 gram magnesium 
chloride per liter solution. 

The method injection (Yeager, 1935; Yeager, Woolley, and 
Brown, 1932) consisted inserting the capillary tip microinjector 
pipette into the coxa-femur joint the insect’s left metathoracic leg. 
The left leg was used because convenience handling. The meta- 
thoracic leg was used because its relatively large size. The microin- 
jector consisted 0.1-ml. pipette calibrated 0.001 ml., one end 
which capillary glass tip was attached. Usually single tip was 
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used for the injection the nymphs single experiment. First 
the control nymphs were injected with saline, and then the others were 
injected with the ink suspension the dye solution. special aseptic 
precautions were taken other than use sterilized ink suspension and 
avoid unnecessary contamination. Usually, but not always, slight 
amount hemorrhage leakage occurred the injection site. Nymphs 
showing excess leakage were replaced others. Although the meniscus 
liquid the injection pipette could read about 0.0002 ml., 
believed that the average accuracy the injection procedure was not 
greater than about 0.0005 ml., disregarding the leakage that sometimes 
occurred after the completion injection. Although this leakage was 
not measured, believed have reduced the accuracy about 
0.001 ml. those cases where occurred. Most the nymphs did not 
show marked leakage subsequent injection. 


INSECTICIDAL TREATMENT INJECTED ROACHES 


each experiment the nymphs groups and were treated with 
metasodium arsenite (series and III) nicotine 
(series and IV), whereas the nymphs groups and were not 
poisoned. One gram metasodium arsenite per 100 ml. water 
either 11.0 11.3 per cent volume nicotine water was used. 
The poison solution was applied the external surfaces the membranes 
between the mesonotum and the metanotum and between the mate- 
notum and the first abdominal tergum. These locations were selected 
because these membranes are covered nymphal wing pads, making 
practically impossible for the insects ingest any the poison. 

The insecticide solution was applied with measured-drop apparatus 
(McGovran, Phillips, and Mayer, 1940) which delivered known quan- 
tities the solution, follows: 


Weight Volume Poison 
Roach Solution Applied 
(gm.) 


average 0.005 ml. solution per gram body weight was 
applied. Sodium arsenite was applied the rate 0.05 mg. (series 
and III) and nicotine the rate 0.00055 ml. the ink-injected 
roaches (series II) and 0.00056 ml. the dye-injected roaches 
(series IV), all quantities being per gram body weight. The proper 
dosage was determined preliminary experiments which the con- 
centration poison was adjusted until would not cause too low 
too high mortality during the two-week period observation. 

After application the insecticide each roach was replaced vial 
and held and 75-80 per cent relative humidity without 
food water. 
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Each insect was observed daily for days determine whether 
was normal, subnormal, dead. The subnormal roaches, all which 
showed certain symptoms, were classified (1) almost normal, they 
appeared more sluggish than normal insects but otherwise normal, 
(2) unable turn over when placed their backs but able crawl 
when placed their feet, (3) unable crawl but able move most 
their appendages actively, (4) only able move their appendages 
slightly, (5) only able move some their appendages very slightly, 
such slight twitching tarsus maxillary palpus, etc. The 
fifth class was required only for animals treated with nicotine. The 
condition the roaches was determined their reaction when their 
individual vials were shaken. 


RESULTS 


The results obtained these experiments consist mor- 
tality data, observations the behavior the insects, and some 
observations the extent which the hemocytes were loaded 
with ink particles and the pericardial nephrocytes with trypan 
blue. The observations behavior and degree loading are 
given under Incidental Observations. 


MORTALITY DATA 


The mortality values obtained each the days observation 
are represented graphically curves 2m, and figs. IV, 
the figure numbers corresponding the respective experimental series, 
and the curve numbers the respective groups. The plotted points are 
averages the values from the three experiments within series. 

fig. shown that, among the sodium arsenite-poisoned 
insects, the accumulated mortalities the ink-injected nymphs (curve 
were consistently much greater than those the saline-injected 
nymphs (curve 2,,), and that mortality occurred among the unpoi- 
soned ink- and saline-injected nymphs used controls (curves and 4). 
the fourteenth day the accumulated mortality was for group 
and per cent for group The curves indicate that the resistance 
sodium arsenite poisoning was reduced the injection Chinese ink, 
insofar lowering resistance reflected these tests. each 
the three experiments this series the fourteenth day observa- 
tion the mortalities were 80, 90, and per cent for group and 50, 
20, and per cent for group The means group (87) and group 
(40) have highly significant difference (47), indicated standard 
error difference 2.7. 

When nicotine was used (fig. II), after the first two three days the 
average accumulated mortality was consistently greater the ink- 
injected poisoned nymphs (curve 1,,) than the saline-injected poisoned 
nymphs (curve 2,,), and the fourteenth day the mortalities were 
(group 1), (group 2), (group 3), and (group per cent. Curves 
and indicate that the mortality the unpoisoned control nymphs 
(groups and insignificant relative the mortality the poisoned 


nymphs. Although after about the second day curve 1,, consistently 
higher than curve the difference not great fig. Therefore, 
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whether not the mortalities the two groups differ significantly 
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more questionable. the three experiments this series, the 
fourteenth day the mortalities were 60, 50, and 100 per cent for group 
50, 40, and per cent for group 10, and per cent for group and 
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20, and per cent for group The means group (70) and group 
(57) have difference and standard error difference 4.0, this 
difference being the border line significance. However, because 
the average curve group except during the first days, trends 
consistently above the average curve group and because the same 
true the individual curves for groups and each the three 
experiments this series, considered that, insofar these tests 
indicated, the injection Chinese ink into the roaches slightly lowered 
their resistance poisoning nicotine. 

Similar average curves are shown fig. III illustrate the results 
the experiments which the nephrocytes were intensely stained with 
trypan blue and sodium arsenite was applied. The figure shows that 
groups and (curves 1,, and 2,,) had similar average accumulated 
mortalities, which were identical the fourteenth day (70 per cent), 
and that the control groups and (curves and had insignificant 
mortalities and per cent, the three experiments 
this series the mortalities the fourteenth day were 90, 40, and 
per cent for group 90, 50, and per cent for group 10, and 
per cent for group and 20, and per cent for group 
obvious that groups and did not differ significantly, and that the 
mortalities groups and were insignificant. The curves indicate 
that the resistances the roaches sodium arsenite poisoning were not 
lowered the injection trypan blue. 

the experiments which the roaches were injected with trypan 
blue and treated with nicotine (fig. IV), the average accumulated mortal- 
ity for group (dye-nicotine) was consistently greater than that for 
group (saline-nicotine), but, except from about the second the sixth 
day, the difference between the groups was not great. The mortalities 
groups and were not significant. the fourteenth day the mor- 
talities the three experiments this series were 90, 50, and per cent 
for group 80, 60, and per cent for group 20, and per cent 
for group and 10, 10, and per cent for group The means 
group (73) and group (67) have difference and standard error 
difference 3.3, this difference not being significant. Although the 
consistent trend curve above curve 2,, might also appear indi- 
cate lowering the resistance the roaches the injection trypan 
blue, considered that this not demonstrated. consistent trend, 
without crossing, occurred only one the experiments this series. 
The results are therefore considered indicate that injection trypan 
blue did not decrease the resistance the roaches poisoning 
nicotine. 


INCIDENTAL OBSERVATIONS 


all the experiments series and II, when the ink-injected 
nymphs were handled hours after injection, prior poisoning, they 
usually appeared slightly but definitely less vigorous than the corre- 
sponding saline-injected roaches. The dye-injected roaches, the 
other hand, were just vigorous the corresponding saline-injected 
nymphs. 

The application the sodium arsenite solution the nymphs 
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groups and series and III did not have immediate effect 
their activity, whereas usually the application the nicotine solutions 
the corresponding nymphs series and produced immediate 
and violent body activity, although some were only slightly stimulated. 
many instances violent body activity was followed paralysis 
within minute. Twenty-four hours after application the nicotine 
some the nymphs were bloated that their intersegmental mem- 
branes, including those the neck, were greatly extended. the 
same time the surviving insects showed various degrees recovery 
from the initial paralysis. Some appeared normal, but the others showed 
symptoms varying from slight sluggishness marked paralysis 
which only slight twitching movements the appendages occurred 
when the vials containing the roaches were shaken. 

the roaches poisoned each series, the percentages killed, the 
series numbers, and the insecticide applied were 63.3 (I) sodium arsenite, 
63.3 (II) nicotine, 68.3 (III) sodium arsenite, and 70.0 (IV) nicotine. 
these, the percentages those whose symptoms toxicity lasted 
for hours less were 21.7 (I), 5.0 21.7 and 1.7 (IV); for 
hours less, 46.6 16.7 (II), 53.3 and 8.3 (IV); and for more 
than hours, 11.7 (I), 46.6 (II), 15.0 and 61.7 (IV). The per- 
centages roaches that were subnormal but not dead the end the 
14-day experimental period were (I), 20.0 (II), 1.7 (III), and 23.3 (IV). 

These values show that the applied sodium arsenite and nicotine 
solutions finally produced about the same average mortality the four 
series experiments. They also show that average 21.7 per cent 
the arsenite-killed nymphs showed symptoms toxicity that lasted 
only day, whereas only 3.4 per cent the nicotine-killed nymphs had 
symptoms lasting only day. Similarly, 50.0 per cent the arsenite- 
killed nymphs had symptoms lasting days, compared with 12.5 
per cent for the nicotine-killed insects. contrast with this, 54.2 per 
cent the nicotine-killed insects and only 15.9 per cent the arsenite- 
killed nymphs showed symptoms which persisted for more than days. 

more detailed analysis these results has shown that nearly all 
the arsenite-affected nymphs exhibited symptoms continuously 
progressive manner; that, whether the insects passed from normal 
dead day days, most them (86.4 per cent those killed) did 
not remain more than day unaltered subnormal condition, 
indicated the observed symptoms. Once symptoms toxicity 
appeared arsenite-poisoned roach, they progressed toward death 
with signs recovery, either partial complete. 

the other hand, only 17.9 per cent the nicotine-killed roaches 
showed similarly progressive symptoms. The others (82.1 per cent) 
exhibited symptoms much more variable manner; some remained 
various subnormal conditions, without alteration, for days. 
Individuals sometimes remained several days one condition, and then 
changed another condition and remained that for several days, and 
on. About one-third (30.8 per cent) the nicotine-killed roaches 
showed some sign recovery. Some the less affected roaches appeared 
recover their normal condition, whereas the others showed partial 
but never complete recovery. Most those insects that appeared 
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near death and later showed partial recovery eventually died were 
near death the end the 14-day experimental period. The nicotine- 
killed insects thus exhibited variable symptoms toxicity, most the 
time progressing toward death but sometimes regressing toward the 
normal (partial recoveries). 

The differences the duration symptoms between the arsenite- 
and nicotine-poisoned nymphs are also shown the subnormality 
curves figs. Ito IV. Curves and represent the accumulated per- 
centages subnormal roaches groups and respectively, during the 
14-day experimental period. The areas between curves and 1,, and 
between curves and 2,, represent the percentages subnormal but 
not dead roaches. figs. II, III, and these areas overlap. figs. 
and III the subnormality and mortality curves are not very widely 
separated, whereas, figs. and they are widely separated, par- 
ticularly the earlier portion the experimental period, indication 
that greater percentage the nicotine-poisoned nymphs than the 
arsenite-poisoned nymphs quickly become subnormal and persisted 
this condition for relatively longer time. 

Microscopic observations hemolymph from ink-injected roaches 
taken from replacement series were used index the degree 
which the hemocytes the insects used the experiments were loaded 
with Chinese ink particles. Figs. and show part drop hemo- 
lymph from replacement roach that had been heated water 60° 
for minutes inhibit coagulation, and illustrate the degree 
which the hemocytes were usually loaded with ink particles, although 
there was some variation between individual roaches and the degree 
cellular agglutination may somewhat more marked than usual. 
all the examined hemolymphs some the hemocytes appeared com- 
pletely loaded with ink particles (figs. and and VI, and 
some contained none (figs. and and VI, and most contained 
intermediate quantities phagocytized ink (figs. and and VI, 
and g). Considerable cellular agglutination usually occurred (figs. 
and VI). number the ink-injected roaches whose hemo- 
lymphs were examined for degree phagocytosis ink particles were 
also dissected and their tissues examined microscopically. 
roaches with ink-laden hemocytes numerous tiny deposits ink were 
found widely distributed among the tissues, especially the fat body. 
These small ink deposits were probably agglutinated hemocytes con- 
taining phagocytized and encapsulated ink particles. 

Similarly, replacement roaches were used indices the degree 
staining the nephrocytes the experimental insects. Although some 
individual variation occurred, the pericardial nephrocytes were always 
stained deep blue and usually were very deeply stained, shown 
fig. VII. 

the end the observation period many hemocytes still contained 
ink particles and the pericardial nephrocytes remained deeply stained. 
Considerable blue dye was still the pericardial nephrocytes several 
roaches that were examined about five and half months after injection 
the trypan blue. 
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Fig. from roach hours after injection Chinese ink 
suspension, showing the extent phagocytosis that occurred the roaches 
and little ink, and some (f, and are heavily loaded. Cellular agglutina 
drop unstained hemolymph from nymph heated water 60° for 
minutes prevent coagulation. objective; ocular. 
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Fig. fig. highly magnified. Some the ink massed 
the center the agglutinated hemocytes may encapsulated, but most 
phagocytized. Cell contains ink. Slight phagocytosis illustrated 
the cells and moderate phagocytosis the cells and and marked 
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Fig. roach hours after injection trypan blue solution, show- 
ing the deeply stained pericardial nephrocytes (a) distributed among the alary 
muscle fibers along the heart (b). This photograph illustrates the degree 
staining the nephrocytes the experimental roaches groups and series 
and IV. approx. 
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Roaches injected with the Chinese ink suspension amounts greatly 
exceeding those required load the hemocytes the degree indicated 
fig. appeared very sluggish when observed hours after the injec- 
tions and later showed considerable mortality, even among those not 
poisoned with arsenite nicotine, which case the experiment was 
discarded. Similar high mortalities were never observed among the 
unpoisoned dye-injected roaches. 


DISCUSSION 


The results the experiments reported here show that only negli- 
gible mortalities and subnormalities occurred among the unpoisoned 
control roaches, whether they had been injected with Chinese ink sus- 
pension, trypan blue solution, only saline. Among the poisoned 
roaches, the mortalities the ink-injected nymphs were greater than 
those the corresponding saline-injected nymphs, particularly when 
sodium arsenite was used, whereas difference mortality between 
the dye-injected and the corresponding saline-injected nymphs occurred 
when either the arsenite nicotine was used. These mortalities suggest 
that, insofar the insecticide tests indicate, functional blockage the 
hemocytes but not the nephrocytes was achieved spite the fact 
that the pericardial nephrocytes were deeply stained and apparently 
heavily loaded with the trypan blue. 

Although indicating that some degree functional blockage the 
hemocytes was produced the ink-injected nymphs poisoned with 
nicotine and, particularly, with sodium arsenite, these results not 
show what functions were blocked. The injection Chinese ink par- 
ticles tended, not only load individual hemocytes with particles, but 
also produce more less agglutination hemocytes (figs and VI). 
Some the cell agglutina were probably removed from the circulating 
hemolymph being caught the tissue spaces (Ermin, 1939), which 
would account for least some the minute deposits ink among the 
tissues. The injection the ink, therefore, probably not only caused 
loading and some agglutination the hemocytes, but also produced 
decrease the number circulating hemocytes. Thus functional 
loss hemocytes from the circulation might result from sufficient 
phagocytosis ink, agglutination phagocytes, actual removal 
cells from circulation, all three processes. 

these experiments the functional blockage hemocytes was 
expressed relative increase the mortality the ink-injected 
roaches, indicating lowering their resistance nicotine and, partic- 
ularly, sodium arsenite. Three working hypotheses can suggested 
explain the manner which the resistance the roaches was lowered 
loading the hemocytes with particles: (1) Direct counteraction 
those cells against the absorbed poison might have been interfered with. 
Although has been shown that administration arsenicals can 
produce changes the hemocytes poisoned southern armyworm 
larvae (Yeager and Munson, unpublished), locusts (Pilat, 1935), crickets 
(Lepesme, 1936), and Calliptamus (Tareeva and Nenjukov, 1931), 
not known whether the hemocytes poisoned insects defend the 
organisms taking the poisons from the hemolymph 
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not impossible, however, that they might remove certain poisons from 
the hemolymph absorption phagocytosis and thereby tend 
protect the other tissues the organism from its toxic action. (2) 
possible that interference with some indirect counteraction the cells 
against the absorbed poison occurred. Although virtually nothing 
known regarding this possibility, conceivable that hemocytes 
poisoned insect might stimulated produce antitoxic substances 
and liberate them into the plasma part the organism’s defensive 
reaction the poison. (3) The loaded hemocytes may have been less 
able phagocytize bacteria that may have been the hemolymph 
the injected insects. Under such circumstances increased bacterial 
action the organisms might factor tending increase the mor- 
tality the insecticide tests. Again virtually nothing known regarding 
the relationship between the effect completed phagocytosis and the 
ability insect phagocytes ingest other particles. 

Whatever may the process whereby injection Chinese 
ink particles influences the internal defense mechanism, would 
seem that the functional loss hemocytes from the circulating hemo- 
lymph tends lower the resistance the injected insect sodium 
arsenite and, slight extent, nicotine. 

The results these experiments have not supplied answer the 
question whether not the hemocytes and nephrocytes the 
cockroach correspond functionally the reticulo-endothelial system 
the vertebrate. They suggest, however, that the hemocytes play 
some kind role the internal mechanism whereby the insect main- 
tains resistance the applied poisons. The failure block function- 
ally the nephrocytes with trypan blue does not prove that these cells 
not play defensive role the organism with respect poisons. 
quite possible that functional blockage these cells the 
injected dye temporary process and that evidence blockage can 
obtained under certain other experimental conditions. internal 
defense mechanism effective one, attempts block 
might expected meet with many difficulties. the present exper- 
iments considerable difficulty was encountered the attempts pro- 
duce adequate blockage the hemocytes with injected ink particles and 
also find combination poison dosage and natural resistance 
insect that would give adequate mortalities the poisoned, saline- 
injected roaches the 14-day experimental period. Further investiga- 
tion therefore necessary establish definitely whether not the 
nephrocytes act the defense the insect against poison. 

The oenocytes are considered some authors function 
nephrocytes because, like the pericardial and other nephrocytes, they 
can take certain dyes injected into the hemolymph. The suggestion 
Lesperon (1937) that the insect nephrocytes and oenocytes are 
functionally analogous the vertebrate reticulo-endothelial cells 
based upon their athrocytic ability. 

reduce the possibility adsorption absorbed poison carbon 
particles carried free the circulating hemolymph, the roaches were 
not poisoned until hours after injection, which time practically all 
the injected ink had been removed from the plasma the hemocytes. 
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the ink did adsorb poison, the latter must have first been taken 
the phagocytes containing the ink. Adsorption poison free ink 
particles considered have occurred negligible extent, all. 

Chinese ink was preferred fluid India ink, because the unknown 
composition the liquid portion the India ink seemed offer 
greater number unknown factors and hindered the use suitable 
control saline for injection into the group roaches. Furthermore, the 
particle size the Chinese ink was smaller. 

should emphasized that close comparison cannot made 
between one series experiments and another can made between 
the experiments within series between the groups within single 
experiment. Nevertheless, the comparison the subnormality curves 
figs. and III with those figs. and IV, and the symptomatic 
behavior the arsenite-poisoned and the nicotine-poisoned nymphs, 
indicate marked differences the toxicological actions sodium 
arsenite and nicotine. Whereas the arsenite appeared have con- 
tinuously progressive toxic effect, any such effect nicotine application 
was complicated immediately produced stimulatory and subsequent 
inhibitory changes suggestive rapid absorption and direct action 
the absorbed nicotine the insect’s nervous system. This and the 
occurrence some partial recovery among 
roaches indicate that, insofar shown the observed symptoms, the 
effect the nicotine was more complex than that the sodium arsenite. 


SUMMARY AND CONCLUSIONS 


The role played the hemocytes and the nephrocytes the 
cockroach Periplaneta americana (L.) the maintenance the 
insect’s resistance poisoning sodium arsenite and nicotine 
was investigated. methods used involved loading the 
hemocytes with injected Chinese ink (carbon) particles, 
loading the nephrocytes with injected trypan blue, and deter- 
mining contact applications insecticide whether not 
the attempted blockage had altered the resistance the injected 
nymphs the poisons. 

The results indicated that functional blockage the hemo- 
cytes but not the nephrocytes was obtained, that blockage 
the hemocytes with Chinese ink caused decrease the resist- 
ance the roaches sodium arsenite and, slight extent, 
nicotine, and that loading the nephrocytes with trypan blue had 
effect the resistance the roaches either poison, insofar 
was indicated the insecticide tests. Daily observations 
the symptoms toxicity indicated that the action the nicotine 
was more complex than that sodium arsenite. 

Several possibilities are discussed regarding the operation 
internal defense mechanism the insect and the possible 
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functional analogy that may exist between the hemocytes and 
nephrocytes the insect and the reticulo-endothelial system 
the vertebrate. 
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THE ANATOMY AND HISTOLOGY THE PROVEN- 
TRICULUS IPS RADIATAE HOPKINS 


(Coleoptera: Scolytidae) 


Berkeley, California 


Ips radiatae Hopkins one the minor species large 
group bark beetles commonly found coniferous trees. 
breeds under the bark various species pine, notably 
weakened and recently felled Monterey pine (Pinus radiata 
Don.)—a non-commercial tree species native the coastal 
region California. Although not economically important, 
Ips radiatae probably anatomically similar the better 
known and more destructive members the genus. This 
report investigations the anatomy and histology the 
proventriculus the adult bark beetle therefore presented 
with the expectation that will interest connection 
with similar studies other species. 

The proventriculus radiatae specialized portion 
the alimentary canal which lies within the prothorax, imme- 
diately front the ventriculus and just behind the sac-like 
crop (fig. Its corrugated exterior surface comprised 
powerful bands muscle encircling complicated inner 
structure armed with strong cuticular plates and teeth. 
probably functions grinding-straining organ reduce 
the size food particles before the latter are passed 
the stomach. 

Since the proventriculus thought some investigators 
taxonomic value, the lack information this 
structure rather surprising. Various writers, notably Beal 
(1927), Hopkins (1915), Schedl (1931), and Swaine (1918) 
this country, and Fuchs (1911), Neusslin (1911-12), Sedlaczek 
(1902) and others Europe have published the results investi- 
gations the morphology the proventriculus various 
scolytids. However, much remains done. The researches 
these men have been sufficiently detailed show that the 
possibilities separating the various groups bark beetles 
proventricular characters are extensive; but pointed out 


graduate student the University California Berkeley, 
where this work was conducted. 
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Swaine, the lack comprehensive study large number 
genera, species, and individuals prevents the use these 
characters taxonomy. 


PREPARATION MATERIAL FOR SECTIONING 


Adult bark beetles were collected from felled Monterey pine trees 
late the fall 1935, and kept rearing cages the laboratory 
several weeks prior killing. Most the beetles had access food 
material the form fresh sections wood brought the time 
collection. attempt was made obtain beetles with empty 
alimentary tract separating them from their food supply several days 
before killing them. This method was unsuccessful most cases. The 
great majority specimens were killed and sectioned before they had 
entirely voided the ingested food material. 

Preparatory dissection the beetles were killed hot (70° C.) 
Bouin’s solution which they were left fix for six hours while the 
liquid cooled room temperature. Upon being removed from the 
fixative they were washed several changes per cent ethyl alcohol 
and stored per cent ethyl alcohol until needed. With the tissue 
this state dehydration the fore intestine could readily removed 
from the Each specimen was then run up, one hour intervals, 
through per cent, per cent, and 100 per cent concentrations 
ethyl alcohol into solution 100 per cent ethyl alcohol and ether 
mixed proportions. After remaining this medium for min- 
utes the specimens were infiltrated corked bottle per cent 
celloidin for hours. Shorter periods infiltration were tried, 
but due poor penetration the celloidin into the tissues the latter 
crumbled and folded sectioning for lack sufficient supporting 
matrix. Each specimen was transferred from celloidin chloroform 
the drop method and subsequently re-infiltrated and re-imbedded 
paraffin (56° m.p.). was found that when the specimens were left 
several days chloroform better paraffin infiltration resulted, and 
fewer sections were lost the celloidin dropping out the paraffin. 
The orientation the tissue within the block was indicated marking 
line the paraffin above the specimen, after which the block was 
trimmed, mounted and sectioned with rotary microtome adjusted 
cut sections microns thick. Sections cut less than microns 
thick crumpled excessively. The sections were mounted microscope 
slides coated with thin layer Mayer’s albumen, and dried for several 
days room temperature. 

The tissues were stained with alkaline Delafield’s haematoxylin, and 
the depth the stain adjusted shifting the slides back and forth 
from acid alkaline per cent ethyl alcohol. per cent 
ethyl alcohol was used counterstain. The sections were then cleared 
xylol and mounted balsam. 

facilitate the interpretation the serial sections, several whole 
mounts the fore intestine were made. addition the sclerotized 


technique described here modification McIndoo’s method 
double imbedding (Kennedy, 1932). 
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grinding-sieve structure the proventriculus was boiled alkali and 
cleared xylol, then mounted transverse position. the third 
type whole mount made, the fore intestine was split longitudinally 
with very sharp razor and the two halves folded back the 
was found that staining the whole mounts obscured the internal plates 
the proventriculus, since the surrounding cellular tissue absorbed 
the stain. 


GENERAL ANATOMY THE PROVENTRICULUS 


The fore intestine (fig. the adult bark beetle tubular struc- 
ture composed four distinct parts. Behind the mouth opening (Mth) 
lies the narrow, fluted pharynx which gradually enlarges posteriorly 
into the tubular oesophagous (Oe). The latter turn leads into the 
crop (Cr), convoluted, bag-like structure that smooth and globular 
when distended with food, without folds ridges its surface. The 
posterior walls the crop attach the front margin the proven- 
triculus (Pvent), which bell-shaped and narrowed caudad. 
connected the ventriculus (Vent) through the cardia (Car). 

When the proventriculus viewed transversely, with the crop 
dissected away that possible look directly, down the alimentary 
tube, appears octagonal shape (fig. 2). The complexity the 
internal structure becomes apparent from this aspect. The exterior 
surface the organ comprised eight segments circular muscle 
bands (Musc). Within the muscle bands lie the sclerotized plates, the 
anterior halves appearing just beneath the muscles, and 
the posterior halves Pl) toward the center. Eight sets bristles (Br), 
corresponding the eight plates, arise the junctures the anterior 
and posterior halves and project into the lumen. Through the small 
opening the center, the caudal portions the posterior plates may 
seen. 

From the lateral aspect (fig. the longitudinal ridges (Rdg) the 
proventriculus are visible. These ridges are eight number and arise 
relatively wide intervals the caudal margin the crop and con- 
verge posteriorly toward the cardia. They. represent the outward- 
projecting longitudinal axes the proventricular plates which attach 
the circular muscle bands. 


DETAILED STRUCTURE THE PROVENTRICULAR PLATES 


The internal appearance the proventricular wall shown dia- 
grammatically longitudinal section Figures and The nomen- 
clature followed naming the various parts modification that 
used Hopkins (1915). The sector shown detail (fig. made 
the left and right halves two adjacent plates, and the complement 
each indicated dotted lines. Thus the outline its entirety 
represents two whole plates. 

The sclerotized parts indicated within the bracket are consid- 
ered form single plate, since Beal cit.) has shown that these 
parts arise from single ridge the development bark beetle. Each 
plate secondarily divided into four subequal areas. The transverse 
suture separates the anterior and posterior regions, and the 


i 
q 
q 


Proventriculus Ips 
Charles Eaton 


1942] Eaton: Proventriculus Ips 


ridge bisects the plate longitudinally. The anterior plate nearly 
oblong shape, but its margins are slightly divergent front. The left 
and right halves are similar appearance, each being smooth except 
along the toothed margin. The anterior teeth (Sth) are small and incon- 
spicuous, but gradually approach size the molar structures the 
anterio-lateral region. The teeth the mid-lateral margin are reduced, 
while those pth) the posterior lateral margin apex are large. 
Distally, each successive apical tooth wider than the one preceding it. 
The teeth immediately front and adjacent the transverse suture 
have additional backward projections, and approach shape the 
masticatory teeth (Msth) the posterior plate. Lateral the apex 
the anterior plate, group long bristles, the marginal fringe 
project into the lumen. 

the transverse suture there arises from the lateral margin the 
plate group fine straining bristles which project inward. 
Behind these bristles occur long saber-like bristles which also 
project toward the center, above the points the masticatory teeth. 
These two groups bristles effectively block the central passage between 
the anterior and posterior plates, that when the proventriculus 
contracted the food must pass between the lamellate grinding teeth 
the posterior plates before reaching the stomach. 

The posterior plate supports two rows doubly toothed lamellae 
that converge caudad the cardia. cross sections the proven- 
tricular wall (figs. and the lamellae appear hatchet shaped. 
Each made narrow basal crus (corresponding Hopkins’ 
femur the masticatory tooth) that supports wide, blunt masticatory. 
the instep the crus there arises single crural tooth (Crth). The 
latter relatively long the anterior lamellae, and the margins the 
masticatory teeth are entire; but the posterior lamellae they are 
much shorter and the margins the masticatory teeth are beset with 
bristles. 


EXPLANATION PLATE 


Fig. Lateral view the anterior part the alimentary tract showing the 
position the proventriculus relation other organs the fore 
intestine. X25. 

Fig. The proventriculus appears cross section, looking directly down 
the alimentary tube. X38. 


Fig. view the proventriculus with the crop and ventriculus removed. 
X38 

Fig. section through the proventriculus showing the elements 
the proventricular wall and the arrangement the internal sclerotized 
structures. X76 


List ABBREVIATIONS 


anterior plate; Ap, apex; apical teeth; Car, cardia; outer 
band muscles; inner band muscles; Cr, crop; Crth, crural teeth; Crus, 
shank the lamella; Epth, epithelium; Jn, intima; insertion plates; Mf, 
marginal fringe; median longitudinal suture; MsBr, masticatory brush; 
Msth, masticatory teeth; median transverse suture; Mth, mouth opening; 
Musc, muscle bands; nucleus muscle cell; nucleus epithelial cell; 
Oe, oesophagous; ObBr, obstructing brush; Phy, pharynx; posterior plate; 
Pvent, proventriculus; Rdg, ridge; Sth, sutural teeth; Stom, stomodaeum; Sir, 
striae; straining bristles; Vent, ventriculus. 


| 


Proventriculus Ips 
Charles Eaton 


‘ 
‘ 
‘ 
‘ 
‘ 


oO 
! |. \ | \ | 
| 5 / ‘ 


1942] Eaton: Proventriculus Ips 


HISTOLOGY THE PROVENTRICULAR WALL 


The elements the proventricular wall are illustrated Figures 
and They consist the outer layer muscle fibres the 
basement membrane, the much compressed epithelium (Epth), and 
next the lumen the intima 

The intima extends from the mouth opening the cardia, and 
although varies considerably thickness various parts the 
stomodaeum, can readily distinguished its light brown color. 
the pharynx and the oesophagous this layer undifferentiated, but 
the crop possesess numerous short, stout prolongations spike-like 
character that are probably use manipulating food material. 

The epithelial layer made numerous reduced columnar cells. 
The walls these cells are difficult distinguish, but the nuclei and 
cytoplasm stain deep blue with haematoxylin. the crop and anterior 
fore gut the epithelium greatly reduced, but the proventriculus 
proper this layer fairly well defined, especially beneath the apex the 
anterior plate. The cells here are typically columnar shape and 
possess large dark-staining nuclei which the chromatin network can 
seen under high magnification. The function this group enlarged 
cells not known, but suggested that they may act glands 
secreting juices into the proventriculus through the bases the apical 
teeth aid breaking down food material. 

The muscle cells the proventriculus are the most conspicuous 
elements longitudinal and transverse sections. The bodies these 
cells stain pink with Eosin, and the nuclei dark blue with the iron stain. 
There appear two bands circular muscles: narrow outer layer 
that continuous around the proventriculus, and wider inner 
layer that divided into eight sectors the longitudinal ridges 
the proventricular plates. For Pityogenes Beal indicates similar 
arrangement the muscle fibres, although considers the outer layer 
longitudinal muscle. both these cases, however, the two 
muscle layers run right angles the long axis the proventriculus, 
thus difficult say which layer corresponds the longitudinal 
muscle generally found other insects (Snodgrass, 1935). quite 
probable that modifications function have necessitated the realign- 
ment, and for practical purposes considered that both layers act 
circular muscles. 


EXPLANATION PLATE 


Fig. Cross section the proventricular wall midway the anterior plate. 

Fig. Cross section the proventricular wall the cephalic part the 
posterior plate, showing the structure the anterior lamellae. 

Fig. Cross section the proventricular wall the caudal part the posterior 
plate, showing the structure the posterior lamellae. X76 

Fig. Longitudinal sector the proventriculus showing the arrangement the 
internal armature. The arrows indicate the course food material 
passing from the crop the ventriculus. 


(See Page for list abbreviations used.) 
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FUNCTION THE PROVENTRICULUS 


Ips radiatae feeds plant cells obtained from the phloem region 
the host the form minute strips tissue. When this food 
ingested passed into the crop where temporarily stored for 
short period; thence goes through the grinding-straining mechanism 
the proventriculus and finally into the ventriculus. Its passage 
through the proventriculus probably restricted the side channels 
formed the rows lamellae, since the obstructing brushes extending 
into the lumen would prevent direct movement the food material 
through the central opening. The probable course the food material 
along the channels indicated arrows Figure The lamellae 
the posterior plate appear structurally suited for masticating plant 
tissue, and presumably this their function. They may also serve 
strainers, preventing coarse material from reaching the ventriculus. 
Recognizeable differences particle size between the contents the 
crop and the front part the proventriculus compared with the 
contents the posterior region indicate this function. the anterior 
region fragments plant tissue are usually easily discernible, whereas 
the posterior region the material finely ground that its origin 
unrecognizeable. 


SUMMARY 


The proventriculus the bark beetle radiatae was 
found this study complex structure modified 
perform the function grinding and straining food material, 
which for this insect consists woody plant tissue. 
investigation the internal structure the proventriculus 
revealed that was made eight heavily sclerotized units, 
each enclosing food channel. Each unit was found 
transversely subdivided into two equal parts: anterior region 
consisting two smooth plates, toothed marginally; and 
posterior region made two rows double toothed lamellae. 
detailed description given the armature typical 
segment. 

Studies the histology the proventricular wall showed 
both muscle layers were transverse. The original longitudinal 
layer has apparently become rearranged act functionally 
circular muscle. 
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THE GENOTYPE FORCIPATA 
(Homoptera-Cicadellidae) 


Ohio State University 


The genus Forcipata was described the authors 1936 (Ann. 
Ent. Soc. Amer. 29:70). that time nine new North American 
species were described the genus but inadvertently the genotype was 
not designated. was the plan the authors designate the 
genotype view the fact that the most common and widespread 
species the genus which occurs North America. Forcipata loca 
DeL. Cald. therefore designated the genotype. 
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THE DISTRIBUTION RADIOPHOSPHORUS WAX 
MOTH, MEALWORM, COCKROACH AND 


Division Entomology and Parasitology 
University California 


Few investigations the fat metabolism insects have 
been made, and generalizations from the processes vertebrate 
animals involve the difficulties the differences morphology. 
There is, for example, organ analogous the liver. Some 
resemblances, however, are evident. The same fatty acids are 
partly formed, vertebrates, from carbohydrates and pro- 
teins, and the fatty acids the diet are changed during deposi- 
tion (Yuill and Craig 1937; Wigglesworth 1939.) During 
pupation, the unsaturated fatty acids are used first and the fat 
globules are associated with protein before being liberated into 
the body fluids (Bishop 1923). Further, cholesterol, least 
one insect, essential ingredient the diet (Gay 1938). 
Phosphorus, too, essential the diet (Nelson and Palmer 
1935), and its cycle the digestive tract has been demonstrated 
the bee (Hoskins and Harrison 1934) and the mealworm 
(Patton and Craig 1939). 

the studies being made with vertebrate animals, radio- 
phosphorus, P*, frequently used tracer element. have 
extended this investigation insects find the distribution 
the the tissues and compare its fate with that 
vertebrate animals. 


METHODS 


The insects used were wax moth, Galleria melonella L., larvae; meal- 
worm, Tenebrio molitor L., larvae and adults; cockroach, Blattella 
germanica L., nymphs; and firebrat, Thermobia domestica Pack., adults. 
They were chosen from the insects available the laboratory because 
their biological differences and because they fed readily the 
experimental diet. Cockroaches proved the most difficult handle 
because they spent periods without feeding and because their need 
for water. 


1Presented the Conference Applied Nuclear Physics held Massa- 
chusetts Institute Technology, Oct. Nov. 1940. 

work was carried out during the tenure research fellowship from the 
University Melbourne, Australia. 

authors are indebted Dr. Hamilton and Dr. Koneff for 
their advice experimental methods. 
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The radiophosphorus, supplied through the courtesy Professor 
Lawrence and the workers the Radiation Laboratory, was fed 
solution activity 193 microcuries per mixed 
grain meal. The insects were confined individually and soon 
appreciable amount had been eaten, (in 1-3 days) they were removed 
fresh diet without and killed after various intervals. The amount 
consumed was the order microcuries per gram body weight. 

The insects were quartered and alternate pieces were used for (a) 
Frozen sections, after gelatin imbedding and fixation per cent 
formalin; (b) Paraffin sections, after chloroform clearing and fixation 
Susa’s fluid. Both were cut about thick. 

Two other methods for retaining the fat the tissues were tried and 
then abandoned. These were clearing and fixing 
osmic acid. The first dissolved the fat and the second made the tissues 
too brittle for successful sectioning. 

The selected sections, serially arranged, were dried glass slides, 
covered with celloidon membrane and exposed X-ray film. The 
grain size this film did not affect the picture and the upper image 
the double emulsion was reduced scraped off. The exposure necessary 
was equivalent milli-microcuries per sq. mm. for one minute. 

The paraffin sections were stained haematoxylin and eosin (Craig 
and Wilson 1937) Koneff’s triple stain (1936). The gelatin sections 
were stained with Scharlach and Harris’ haematoxylin. 


INTERPRETATION RADIOAUTOGRAPHS 


There was reaction between the film and radiations from the 
over practically all the tissue. The areas greater density were iden- 
tified superimposing the film the appropriate section, before and 
after staining, and viewing with microscope. Scatter radiation, which 
extended about beyond the tissue, made difficult the identification 
low concentration small areas tissue such the malpighian 
tubules near the mid intestine, the salivary glands, and the epithelium 
the crop and hind intestine. The smallest area which was 
considered definitely present was diameter. 


DISTRIBUTION RADIOPHOSPHORUS 


The distribution the sections shown Table Plate 
shows some radioautographs with the appropriate stained sections. 
There was less the paraffin sections than the frozen sections, but 
the relative concentration the various tissues was the same. 


Wax Moth.—Sixteen larvae were examined intervals from 
days after the meal. The distribution the was the same all 
(except that only those killed within one day feeding was found 
the intestinal contents). The greatest concentration was found the 
epithelium the mid intestine and silk glands and the wing buds and 
gonads. was found also the nerve ganglia, the fat body, parts 
the tracheal epithelium, the oenocytes near the mid intestine, the 
malpighian tubules around the hind intestine, and the muscles the 
intestine and the body wall. Both the fat body and the muscle, 
the was sometimes more concentrated small areas; but these did 
not differ structure from the remainder the tissues. 
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could detected the salivary glands, the hypodermis, 
the epithelium the fore and hind intestines, nor the anterior region 
the malpighian tubules. 

the paraffin sections the was again most concentrated the 
epithelium the silk glands and mid intestine, and the gonads and 
wing buds. However, was not more concentrated the muscles than 
the fat body. was rather more concentrated the periphery 
the sections. Here the fat retained between the muscle and body wall 
and the lobes could not swell during the treatment did those the 
larger coelomic spaces. The cells are smaller, the nuclei closer together 
and the spaces left the dissolved fat much smaller. 


TABLE 


Cock- Fire- 


Wax Moth Mealworm 
Larva Pupa Larva Pupa Adult 


Two insects pupated during the tests. These ate little that they 
were left the meal for days, and then killed within hours 
pupating, days later. The was concentrated the large hypo- 
dermal cells, the epithelium the mid intestine and the muscle. 
Some was present also the fat body. Frozen sections only 
were examined. 

one insect was examined and paraffin sections 
were used. The was concentrated the epithelium the mid 
intestine. was present also the malpighian tubules and repro- 
ductive ducts, but none could detected the testes. 


wis 


Radiophosphorus 
Eder Lindsay and Roderick Craig 


Fig. Radioautographs (A) and corresponding stained sections (B). 
White areas radio autographs are exposed parts film. 

Thorax Mealworm adult, paraffin section. 

Abdomen Mealworm adult, paraffin section. 

Abdomen Wax Moth larva, frozen section. 

Abdomen Wax Moth larva, frozen section. 

ganglion; gon., gonad; hy., hypodermis; mal. tub., malpighian tubule; int., 
mid intestine; mus., muscle; int., hind intestine; rep. org., reproductive organs; 
g., Silk gland. 
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after feeding. The was most concentrated the walls the sper- 
matheca and vas deferens, and the testes. this insect the 
wax moth larvae, the concentration the nerve ganglia was lost 
the paraffin treatment. 


Mealworm.—Two larvae, 5-day old pupae, and newly emerged 
adult female were examined. the larvae the was concentrated 
the mid intestinal epithelium and the muscles. occurred also 
the young ovaries and the 

the pupa, the was concentrated the hypodermis and peri- 
pheral fat. occurred also the ova, reproductive ducts and nerve 
cord. 

the adult which had developed from one the fed the 
meal, the amount was not reduced the paraffin treatment. 
was concentrated the epithelium the mid intestine, the 
reproductive ducts and ova, and the hypodermis the genitalia and 
body wall, particularly the ventral side. There was also great con- 
centration the leg muscles, but the large dorsal wing muscles there 
was slight concentration the frozen sections only. the mal- 
pighian tubules the concentration was high the region the ‘‘rectal 
both sections. There was also slight concentration the 
anterior region the tubules the frozen sections. The cast skins 
the last larval instar and pupa were also found contain even 
after washing for hours water and alcohol. This treatment hardly 
affected the amount and there was more the larval than 
the pupal skin. 


DISCUSSION 


The distribution the sections after the two methods 
preparation, indicated the types compounds which was located. 
the frozen sections, presumably only the water soluble phosphorus 
was lost and the was present phospholipids, phosphoproteins, 
hexose phosphates, phosphoglyceric acid and adenyltriphosphoric acid. 
the paraffin sections probably only the phosphoproteins were retained. 

From analogy with the condition vertebrate animals, the epi- 
thelium the mid intestine seemed the only tissue concerned 
with the mobilization fat, and the high concentration there 
suggested that this was effected through phosphorylation. 

the fat body, the low concentration the frozen sections and the 
relatively higher concentration the paraffin sections suggested that 
the was present mainly phosphoproteins. phospholipids are 
important the mobilization the neutral fat, they must removed 
fast they form. 

the newly formed tissues such the gonads and wing buds, the 
high concentration the paraffin sections showed that the was 
present phosphoproteins. This was evident, too, the young adults 
which had been fed the while still larvae. suggested that this 
analagous with the concentration tumor tissue, (Tuttle). 

The high concentration the epithelium the mid intestines 
and silk glands may associated with the greater activity these 
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tissues. interesting note that the cytoplasm all these tissues 
stained heavily with haematoxylin. There was material present 
which stained with Scharlach Fischler’s method for fatty acids was 
not tried since would not stain phospholipids. The dorsal muscles 
the newly emerged adults stained very little with the haematoxylin and 
contained These differences from the leg muscle may asso- 
ciated with the fact that the wing muscles had been used little all 
before the insect was killed. 

The high concentration the malpighian tubules where they form 
the interesting view the fact that Patton and 
Craig showed uptake phosphorus from this region the gut. 

The appearance the nerve cord both the paraffin and 
frozen sections was interesting because the low concentration the 
brain vertebrate animals, and may associated with the probable 
absence the myelin sheath insects. 

The fact that the was evident the cast skins but not the 
cuticle the sections may due later deposition the fact 
that the concentration was too low show the sections. 


SUMMARY 


The distribution was followed the larvae and pupae 
Galleria melonella, L., larvae, pupae and adults Tenebrio 
molitor, adults Thermobia domestica, Pack, and Blat- 
tella Frozen sections and paraffin sections were used 
obtain the radioautographs. the was least 
concentrated the fat body, and most concentrated the 
epithelium the mid intestine, the reproductive ducts and 
the gonads. occurred also the muscle, nerve ganglia, 
and malpighian tubules, but little none was present the 
salivary glands the epithelium the hind and fore 
intestines. 
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CIRCULATION HEMOLYMPH THE WINGS 
THE COCKROACH, BLATELLA GERMANICA 


II. CUTTING HEMOLYMPH CHANNELS THE 
NORMAL TEGMEN AND HIND-WING 


STEWART CLARE! AND TAUBER, 


Laboratory Insect Physiology, 
Department Zoology and Entomology, 
State Colleze, Ames, Iowa 


The first paper (1) this series presented detailed account 
normal paths circulation wings the roach, Blattella 
germanica. The following report describes changes hemo- 
lymph currents set when normal pathways are eliminated 
altered cutting away parts the wing, direct 
section one more channels. Search available literature 
did not reveal single paper dealing with this particular phase 
regulatory and compensatory hemolymph flow insect 
wings. 

Terminology, materials, and methods are those listed 
investigations normal circulation (1, 2). Small scalpels 
made bits razor blades served cut through internal 
channels, while small well-sharpened dissecting scissors were 
used for cutting across through margins wings. 

this paper, the term for the most part, 
refers cutting completely partially across wing, through 
least one margin. the other hand, used 
describe internal cuts across hemolymph channels without 
cutting through wing margins. 


RESULTS 


The following results are presented the circulatory 
adjustments most often encountered during the experimental 
studies. will remembered that there considerable 
individual variation normal wing circulatory patterns (1, 2). 
The same true for many compensations established when 
channels are cut sectioned. Only the more important 
and essential adjustments are reported and diagrammed. For 
the most part they involve major hemolymph channels. With 


with A., Bureau Entomology and Plant Quarantine, Chemical 
Laboratory, White Fringed Beetles Project, Gulfport, Mississippi. 
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the large number channels present, obviously many other 
sections and cuts could made. Many additional operations 
were performed, but describe them would lead detailed 
and unnecessary repetition. 


TEGMEN 


Sectioning remove apical area. Cuts such indicated 
figures and force the transitional area, which afferent currents 
become efferent, shift closer the body, nearer the base the wing. 
section passing through the area origin the extending from 
costal inner wing margin produces marked changes the channel 
which ordinarily transfers the hemolymph from radius medius 
not destroyed. Costal hemolymph flows through costo-radial cross 
channels the radius, and, with the radial stream, passes into the 
medial channel. Currents medial and cubital areas proceed normally, 
but frequently some ordinarily inactive channels become functional. 

Cuts through medial and cubital channels. the cut passes 
from the inner margin through both cubitals and all medials, 
figure 1C, distal costal and costo-radial hemolymph swings back through 
and enters the proximal remigial zone, and then proceeds usual. 
Distal medial circulation stopped. only medials are interrupted, 
figure 1D, distal medial circulation retained. The returning fluid 
flows the margin the cut, percolates toward the inner edge, and 
goes into cubito-postcubital cross-channels. 

Cuts through cubito-postcubital channels. Effects from these 
cuts are not figured since circulation the entire remigium simply 
ceases. There now way for returning efferent hemolymph enter 
the vannal area. Streaming the vannals may also stop unless 
secondary hemolymph circuit from axillary into vannal channels set 
up. Such circuit sometimes occurs, even normally. 

Longitudinal cuts, parallel the radius. mutilations this 
type extend all the way across, above the radius, the wing base, 
costal circulation will cease because there are outlets for its volume. 
Radial currents below the cut proceed distally the customary manner. 
the cut below the radius, figure 1E, afferent flow above will 
stop, but that the medius continues. When the longitudinal slash 
below the medius, afferent flow shifted farther down into cubitals. 
From them goes directly into vannals way cubito-postcubital 
paths. 

Severing vannal channels. Figure self-explanatory showing 
results from cuts the vannal area. Figure depicts the most active 
normal efferent currents well the subsidiary afferent vannal flow 
which sometimes normally present. vannals are progressively 
diverted above the cut and redistributed proximal vannal path- 
ways. all vannals are severed, figure 2E, efferent flow usually 
continues shown long the postcubital exit remains intact. When 
the postcubitus included the gash, circulation stops because the 
normal efferent outlet has been obliterated. 
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Fig. Diagrams showing effects circulation cutting hemolymph 
channels the tegmen Blattella germanica: and show sections which 
remove the apical area. indicates changes when the cut passes through the 
medial and cubital channels. only the medials are severed, the directions 
flow are When longitudinal cut made parallel the radius, the 
hemolymph currents shift 
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Cutting cubito-postcubital cross-channels. Figure shows 
normal relationships between vannal and postcubital channels 
intact tegmen. the two lower cross-channels are, cut, 3B, the 
remaining Cu-pcu channels will take care remigial outflow. all 
pathways are eliminated, 3C, remigial flow stops; but 
vannal circulation continues because the secondary vannal circuit. 
this alternate scheme, afferent hemolymph enters upper vannals, 
flows post-cubitus, becomes efferent, and returns the hemocoele 
through lower vannals. Figure shows vannal area which vannal 


Fig. Diagrams showing hemolymph circulation the vannal area the 
tegmen: are found the directions the most active normal efferent cur- 
rents, well subsidiary afferent flows sometimes present normally, and often 
initiated when the main remigial circuit has been eliminated. Changes currents 
brought about cutting some all vannal channels are shown and 


afferent currents were absent until the cross-channels were 
sectioned. Afferent currents then began and continued long the 
specimen was under observation. 

Severing separate channels within the interior the wing. 
these experiments one two main hemolymph passages were destroyed. 
few the more important compensatory flow-patterns are sketched 
figure Usually, distal regions are not altered much severing 
individual passageways—unless the pathway the cubito-postcubital 
area. general, resulting situations are given below, when the 
following channels are cut: 
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Costal. the costa cut proximal fusion with the subcosta, 
there are marked changes since the latter channel simply takes over 
the entire afferent volume. the costa cut places such indicated 
figure 4A, some adjustment costo-radial cross-channels initiated, 
but radical changes occur. Cuts through the costa the distal 
intermediate remigial zone may stop circulation the remaining part 
the costal channel. 

Radial. When the radius cut near its base, flow the first 
three four costo-radials reversed, and radial currents proceed 
4B, where medius and cubitus are included the cut. Figures and 
show variations the above situation. 


Fig. show relationships between vannal and postcubital 
channels the tegmen: sketched the normal circuit (including sub- 
sidiary afferent flow). and show changes initiated severing some 
all the cubito-postcubital cross channels which bring remigial hemolymph into 
the vannal area. 


Medial. Results from cutting the medial channel are diagrammed 
figure 4E. Medial hemolymph diverted into the cubital channel, 
and then returns the medius beyond the interruption. 

Cubital. When the cubitus cut near the base, medial hemo- 
lymph passes into cubital channels distal the cut, and follows 
normal course. 

Vannal. single vannal pathway cut, the current enters 
neighboring channels either side and continues its way. 

Axillary cord. Hemolymph returning the hemocoele passes 
through the jugum. the axillary cord cut near the tergum, circula- 
tion stops, for there other way which efferent fluid may leave 
the wing. When the cord cut nearer the jugal fold, secondary channels 
may carry the flow around the cut, but the volume flow seems 
considerably reduced. 
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Fig. Diagrams showing changes the circulatory pattern the tegmen 
after one more separate channels are cut: shows cuts through the costal 
margin; through the radius, medius, and cubitus; through costa and radius; 
through the radius alone; and through the medius only. 
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HIND-WING 


Alterations and compensations flow the hind-wing are, 
general, quite similar those set the tegmen. Consequently, 
results with the hind-wing will not outlined above. Essential 
observations are summarized below. 

Sections commencing the apex the wing and progressing prox- 
imally, almost the base the wing, may cut away without stopping 
circulation. This because the postcubitus the hind-wing not 
barrier cross-flow, the fore-wing. Just the tegmen, 
longitudinal cuts above the cubitus not stop circulation. When cuts 
are located along just below the vena dividens, secondary vannal 
circulation becomes more active and carries greater volume hemo- 
lymph. The remigial flow not stopped this cut, however, until 
enters the base the wing where the gash often interferes with 
vannal flow. 

Cutting separate channels the hind-wing brings about changes 
which are, general, similar those already outlined for the tegmen. 
However, there one prominent difference. Severing cubito- 
postcubital cross-channels does not stop remigial flow from entering the 
vannal area. Entry remigial efferent flow over more extensive 
area and involves more channels the hind-wing than the fore-wing 
(1, 2). stop circulation entirely the hind-wing, slashes must 
close the base the wing the region just distal the third axillary. 
must include the and postcubital efferent passages into the 
jugal area. 


GENERAL OBSERVATIONS 


After hemolymph flow has been completely and permanentlystopped 
either wing this cockroach, the appendage loses much its flex- 
ibility. Within short time becomes dry, brittle, and may curl and 
twist. Fore-wings with secondary vannal circulation persisting after 
the remigial circuit stopped, break away easily along the vannal fold. 
Under such circumstances, the vannal area undergoes perceptible 
change appearance texture. 

Gas bubbles often occur wings without circulation. These pockets 
gas lie within the channels. Their source not known. They may 
come directly from nearby tracheae, from breakdown alterations 
non-circulating hemolymph. least, these bubbles seem indicate 
some interference with normal gaseous exchange the wing. 

Frequently there obvious change the structure the 
tracheae themselves. Sometimes the tubes wings lacking circulation 
will collapse; sometimes they seem draw up, become convoluted, and 
pull back the direction their larger diameter. 

Specks reddish pigment often appear wings which there 
circulation hemolymph. These dots concentrated color are rarely 
seen normal wings. Their origin and significance are not known. 

When main hemolymph channels are oblitered interrupted, rate 
flow through alternate secondary channels often accelerated. 
many cases these alternate by-passes are not even visibly functional 
until the volume from the main channels diverted into them. These 
secondary pathways serve alleviate the damage impaired circulation. 
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DISCUSSION 


When circulatory patterns established the above experimental 
procedures are compared with the usual scheme (1, hemolymph 
flow wings Blattella germanica, better understanding normal 
circulation the tegmen and hind-wing evolves. Passage hemolymph 
into and through this insect’s wings not haphazard overflow from the 
hemocoele into wing channels. The unaltered wing circulation presents 
pattern which quite stable its larger channels, and when that 
pattern disturbed, readjustments are quickly made that the new 
scheme will conform closely possible the normal pattern and, 
the same time, continue the usual functional demands. the dis- 
turbance serious, adjustment responses may surprisingly radical 
order re-establish much circulation possible under the prevailing 
conditions. Interruptions flow right angles veins cause the zone 
transition-flow from afferent efferent shift nearer the base the 
wing, and thus closer the body. Circulation within the tegmen not 
completely arrested until sections pass through cubito-postcubital 
channels. These channels provide the only path the wing for remigial 
volume reach vannal area pathways. these Cu-pcu channels are 
destroyed, there other way which hemolymph can return the 
hemocoele. the hind-wing, conditions are different. Cutting cubito- 
postcubital channels will not arrest circulation. fact, circulation may 
continue until separating slash reaches the base the wing. 

Frequently secondary paths circulation are set wings when 
the usual channels are eliminated. Hemolymph from the axillary 
region may pass into the vannal area through the basal fold this 
region. Such hemolymph would ordinarily pass first through the 
remigial region before reaching the vannals, but now has been diverted 
basal fold currents. This manner adjustment prevents drying 
and destruction the base and vannal area wings, should remigial 
flow arrested. The area remigial circulation, alone, can elim- 
inated without serious results, but the base were dry and crack, 
serious obstacles movement hemolymph would set up. When 
remigial flow stopped, the basal fold route essentially the same 
both hind-wing and tegmen. However, experimental arrestation 
remigial circulation the hind-wing more difficult. When 
achieved, secondary circulation begins, the tegmen. 

Complete longitudinal cuts, more less parallel larger veins and 
extending the wing base, usually stop circulation above the inter- 
ruption; below, normal routes are maintained until the last afferent 
channel destroyed, provided the wing base not 
lation then stops unless certain normally efferent channels become 
afferent, and establish secondary circulation. 

The importance single hemolymph pathways maintenance 
the general pattern wing circulation may demonstrated severing 
individual channels. For example, the radial channel severed near 
the base that radial streaming stops, the scheme circulation 
considerably altered. Often the radial current reversed, but does not 
stop. Costal hemolymph crosses the distal end the radius and 
flows efferently the cut where diverted into medial streams. 
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Sometimes cross channels may allow afferent currents from the media 


costa enter the radius distal the cut. 


Again, currents are 


interrupted severing medius cubitus the base, afferent flow 
usually stops. Flow the efferent section these channels then pro- 
ceeds farther proximally than usual. afferent hemolymph flow 
maintained after cutting media cubitus, its source from the radius. 
Remigial channels both wings act similarly, but there some 
difference the postcubital—vannal fold area. 
some the remigial hemolymph flows efferently from the extremity 
the outer margin the wing along Pcu, and vena dividens. This 
efferent volume either empties into the bases the-vannals and initiates 
secondary afferent vannal currents, flows directly through the jugum 
the pulsatile region. the stream sets secondary pattern the 
vannals, its origin different from the secondary currents observed 
the tegmen. the latter wing the source from the axillary region, 
hence directly from the hemocoele, and not from the remigium the 
hind-wing. This hemocoele source likewise often occurs normally the 
hind-wing, which case the volume combines with that the remigial 
source. When bases and vena dividens the hind-wing 
are destroyed, the only currents from remigial vannal area are 
cross-channels between postcubitus and vannals. 
establish complete cubito-postcubital escape remigial hemolymph, 
identical that the normal intact tegmen. Severing the Cu-pcu 
cross-channels will then usually arrest hind-wing remigial flow. 
Severing vannal channels either wing produces minor changes. 
Such cuts force transfer hemolymph the next vannal, either 
above below, both. the tegmen, various channels were severed 
attempt induce circulation the postcubital channel which 
normally does not participate transmitting hemolymph. None 


the attempts gave complete success. 


the hind-wing, 


These basal cuts 


Sometimes circulation occurred 


the distal area, but never along the entire length the channel. 
There may arise some forced proximal flow, but this will cross-wise 
stream from the basal fold, this hemolymph passes along vannal 


channels. 


SUMMARY AND CONCLUSIONS 


Hemolymph circulation wings Blatella germanica 
follows rather well established patterns whose directions are 
maintained closely possible when usual routes are dis- 
rupted. Minor passage-ways which transport small volumes 
hemolymph are quite variable and allow fluid percolate 
and meander through the smaller tissue spaces. Larger volumes, 


however, are not carried random channels. 


The latter are 


confined definite regions marked off the anatomical 
structure the wing and its veins. 

Distal sections made right angles main channels, 
and extending through least one margin wing, bring 


about readjustments which shift the intermediate afferent-to- 
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efferent transition zones closer the body, and thus farther 
from the apex the wing. These cuts may may not arrest 
circulation. cross-channels are present, secondary 
currents are established, circulation will continue until cut 
reaches vital region such that the cubito-postcubital 
channels the tegmen. 

Longitudinal cuts from the apical margin the wings, 
parallel main hemolymph channels, stop circulation above the 
slash extends completely the base the wing. Below 
the cut, circulation will proceed more less regular manner, 
provided afferent currents are present. parallel cuts extend 
only part way into the wing, the out-going volume above the 
cut proceeds toward the apical margin, percolates downward, 
reverses its direction just above the cut, and returns the 
efferent direction until comes the end the cut. The 
hemolymph then moves afferently below the cut continues 
regular efferent channels. 

Cuts across one main channels within the interior 
the wing, force hemolymph pass around the cut, and 
frequently bring about reversal flow neighboring afferent 
channels, especially the interruption the radius. 
general readjustments after cuts this type are not apparent 
widespread those initiated cutting across the wing. 
single channel cut, the current merely becomes diverted 
passages above and below, then proceeds normal 
direction. 

Although the general pattern costal afferent flow and 
vannal efferent circulation similar both wings this insect, 
the experiments described above have served emphasize 
minor differences details circulation tegmen and hind- 
wing the German cockroach. 
channels are not functionally equivalent the two wings. 
Severing these routes will arrest remigial circulation the 
tegmen, but not the hind-wing. the latter appendage, 
there one other means which remigial hemolymph volume 
enters the vannal area; namely, hemolymph from the base 
and vena dividens. This additional outlet absent 
the tegmen. When cubito-postcubitals are eliminated there 
other way for remigial hemolymph leave the fore-wing. 

Aside from the secondary vannal source from the 
remigium the hind-wing Pcu, and vena dividens), 
additional secondary volume comes directly from the hemocoele 
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(basal fold channel). The latter source appears nearly 
all normal hind-wings. The two secondary volumes usually 
combine the proximal section the hind-wing vannals and 
flow afferently. The basal fold current the sole source for 
the secondary afferent flow the tegmen, and often present 
the vannals the normal tegmen. Severing the Cu-pcu 
channels almost infallible method producing these 
currents the tegmen when not normally present specimen. 

Parts wing deprived circulating hemolymph 
become dry and brittle, and very often crack away. 
plainly evident that the internal fluid necessary keep the 
wing tissue good condition. 

Other abnormalities appear wings without circulation. 
Tracheae collapse, become coiled, and pull back the direction 
their attachment. Gas bubbles make their appearance 
among tissue spaces. Specks reddish pigment may found 
wing areas deprived hemolymph. Such changes listed 
may signs that respiratory and metabolic activities have 
been altered, and that physiological equilibria have been 
locally upset. Hemolymph circulation the wing plainly 
serves purposes other than transport water and nutriment 
the inter-membrane tissues. 
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REVISION THE NORTH AMERICAN MOTHS THE FAMILY 
OECOPHORIDAE, NEW GENERA AND SPECIES, 
Gates Proc. United States Nat. Mus. 90: 33-286, pls. 


The author gives painstaking review family small obscurely colored 
moths, some which are economic interest. The forty-eight plates display 
heads and palpi, venation, male and female genitalia. covers genera and 
117 North American species. page acknowledgments indicates the extent 
the study necessary before publication. 

Mr. Gates Clarke was educated Washington State College, Pullman, 
Wash., then Cornell University, where his interest Lepidoptera was guided 
Entomology and Plant Quarantine the Division Insects, National Museum. 
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THE FORMATION THE TRACHEAL FUNNEL 
ANASA TRISTIS DeG. INDUCED THE PARASITE 
TRICHOPODA PENNIPES FABR. 


Connecticut Agricultural Experiment Station, 
New Haven, Conn. 


The squash bug, tristis DeG., commonly parasitized 
tachinid fly, Trichopoda pennipes Fabr. Within the body 
cavity the host the parasite spends its three larval instars, 
the first which may found free either the thoracic 
abdominal cavity the bug. Prior the first molt, the 
maggot makes its way the thorax, not already there, and 
attaches itself tracheal trunk the host with the result 
that its own tracheal system, through its posterior spiracles, has 
direct access adequate oxygen supply. 309 recorded 
cases, 304 were attached metathoracic tracheae, either 
the right left side. The other five were connected tracheae 
leading from the mesothoracic spiracles. 

The precise mode attachment not known. The larva 
does not possess posterior hooks are frequently found 
other tachinid larvae and which supposedly serve this function 
attachment, but numerous integumental spines surround 
the posterior stigmata. These spines are extremely minute 
but should adequate secure the maggot the tracheal 
wall the host. Pantel (1910) noted that Hyria tibialis 
attaches itself trachea first embedding itself lobe 
the fat body and contact with the trachea, which point 
the irritation caused movement perforates 
the tissue the latter. The larva pennipes does not 
this, but undoubtedly the thoracic musculature the bug 
gives the parasite support while the posterior attachment 
being made. 

The ability attach itself host trachea not confined 
first instar parasite was shown experimentally. 
using surgical technique, second instar larva was dislodged 
from its tracheal connection. When the bug was dissected 
five days later, the maggot was found healthy con- 
dition and have formed new attachment different 
trachea. 
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THE TRACHEAL FUNNEL 


The puncture the trachea the parasite induces reaction 
the host tissue form sclerotized funnel-shaped sheath around the 
posterior end the parasite. This comparable that formed 
other hosts attacked tachinids and the “gaine fixation sec- 
Pantel (1910), who described outgrowth the 
tracheal wall and composed thick inner layer and 
exceedingly thin outer layer hypodermis. 


Several experiments the squash bug confirm the observations 
Pantel that the funnel actually derived from the tracheal tissue, and 
that haematocytes play negligible role. each several bugs 
cactus spine was inserted through the second abdominal spiracle into 
the body cavity. This necessarily punctured the trachea. The bugs 
were dissected intervals, and became obvious that sclerotized 
sheath completely surrounded the portion the spine within the bug 
and some cases engulfed normal trachea adjacent the spine. 
Cactus thorns introduced into the body cavity free from any hypo- 
dermal tissues became irregularly discolored and occasionally had 
patches cell films around them, but sclerotized nor melanized 
sheaths were formed. Such spines remaining contact with the body 
wall the point insertion with injured tracheal vessels induced 
abnormal sclerotized tissue. 


Following Eckstein’s (1931) technique, live larvae Drosophila 
melanogaster were introduced into the body cavities squash bugs. 
The larvae, course, died and became discolored, but they did not 
become surrounded host tissues. Second instar larvae pennipes 
killed boiling water were introduced into the body cavity the 
squash bug. case was complete sheath formed around the 
foreign body—even one remaining six weeks. some cases, however, 
irregular patches tissue formed accumulation cells the 
haemolymph appeared the maggot. These patches were way 
comparable the encapsulation parasites the so-called phagocytic 
reaction nor the sclerotized tissue the tracheal funnel. 

Pantel (1910) compared the sheath formed around the parasite 
Winthemia with epithelioma vertebrate tissues. The comparison 
apt one for the form under discussion, for the growth the funnel 
the squash bug sense teleological attempt the part the 
host engulf the parasite. The tracheal attachment, such, the 
parasite not permanent. soon the funnel surrounds the posterior 
one two segments the maggot, continued growth thrusts the 
parasite away from its original connection (see figure 1). Such 
condition differs from the cactus spine mentioned above, which became 
completely enclosed, the fact that the spine was firmly anchored 
the body wall, whereas the parasite free except for the connection 
with the funnel. Moreover, the connection the parasite the mouth 
the funnel not intimate and can broken with ease and without 
injury. fact, evidence suggests that the maggot held within the 
sheath purely internal hydrostatic pressure the bug. 
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STRUCTURE AND GROWTH THE FUNNEL 


Histologically, region mitotic activity has been observed 
the preparations made the funnel, the tissues which resemble those 
described Pantel (1910) forming around Ceramasia rufipes. 
spite lack cytological details indicative growth, evidence shows 
that both longitudinal and radial growth occur concomitantly, and 
localized area. The extension the maggot away from the tracheal 
vessel proof the longitudinal growth. The radial growth regulated 
the form the maggot, the diameter the funnel increasing 
conformity with the developing maggot. Thus the funnel-shape the 
sheath not inherent its formation, but becomes only the 
growth the sheath parallels the growth the parasite. The occa- 
sional presence the exuvia earlier instar embedded the sheath 


Funnel 


Fig. Diagram showing connection parasite larva tracheal vessel 
host. First instar larva attached tracheal wall directly. Second 
instar maggot displaced from direct tracheal attachment growth funnel. 
Portion third instar maggot mouth funnel, still further from tracheal 
wall. 


indicates that the time circumfluence, growth occurred the 
distal margin the sheath. More commonly, the cast skin first 
second instar larvae are found between the maggot and the enclosing 
funnel. The position embedded exuvia relation that the 
maggot and experiments mentioned below suggest that growth not 
limited the distal area the funnel but extension occurs along the 
entire axis. Undoubtedly, however, growth must most rapid the 
distal areas account for the characteristic shape the sheath. 
any case, only the posterior end the maggot becomes enclosed. 
Normally, the growth the funnel continues until the parasite 
emerges and the host dies. determine whether not growth might 
unlimited, attempts were made kill the parasite place without 
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injury the host. The operation difficult and only three cases 
were the results any way successful. abdominal incision was 
made the bug, and the anterior end the maggot, which was the 
second instar, was pinched with forceps. The bugs were dissected 
intervals after the operation, when the shape and size the funnels 
were illustrated figure Each funnel illustrated two planes, 
the difference being 90° rotation. the host was dissected days 
after the operation; the parasite was dead and new tissue had been 
formed the base the sheath. The maggot was larger than the one 


(J 
Funnels formed tristis under experimental conditions: Para- 
site killed host and dislodged from tracheal sheath. Host dissected days 
later. Host dissected days after parasite was killed place. Host 


dissected days after operation similar except that parasite did not die, 
although growth was inhibited. 


enclosed sheath which accounts for the larger diameter 
represents the sheath bug dissected days after the operation. 
The maggot had not been killed, but its development had been inhibited; 
the sheath, the other hand reached abnormal length—being 
least three times long the parasite itself. neither case were 
more than the posterior two segments the parasite ensheathed, thus 
emphasizing the conclusion that longitudinal growth the funnel 
thrusts the maggot away from its original tracheal attachment instead 
engulfing the foreign object. the host was dissected days 
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after the operation, but the parasite, though dead, was found have 
been dislodged from the funnel. appears that this sheath ceased 
growth upon removal the parasite. This observation confirmed 
two other similar cases, and four cases which third instar par- 
asite was surgically removed from the host. case was the sheath 
observably larger the time dissection than should have been 
the time the operation, even though one instance period 
weeks elapsed. one the bugs from which third instar parasite 
was removed, portion the gut completely filled the funnel, thus 
suggesting that hydrostatic pressure forced the tissue into the space 
left the invading organism. two others, the funnels were filled 
with homogeneous, structureless substance having the appearance 
coagulated body fluids. 

Although with the technique employed, the cytological details 
the hypodermal layer the sheath are not clear, the nature the tissue 
and its formation resembles that wound healing the insect integ- 
ument described Wigglesworth (1937). here suggested, 
the basis the work done date, that the funnel nothing more than 
wound tissue, the growth and form which determined the 
parasite acting mechanical barrier the normal healing the 
injured tracheal vessel. 
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REVISION THE STREPSIPTERA WITH SPECIAL REFERENCE 
Sixty-six pages, pages figs., pl. Published 
CALIFORNIA Berkeley, Calif., Vol. No. pp. 91-156 Uni- 
versity California Publications Entomology. Price cents. 

Pages 113 are very interesting review what known the life 
history and habits Strepsiptera. the last ten years several life histories 
have been fairly well worked out. Enough has been done the anatomy learn 
that neither sex feeds adult, that the female some species the middle 
and later instars breaks down internally that the eggs are mixed among fat 
cells the general sack abdomen and thorax. Later the last larval skin 
becomes puparium with opening above the neck area the bag-like female. 
The male copulates with this opening the puparium. The very active sperm 
pass along the back the female underneath the puparium (the brood passage) 
and enter the female through opening the apex the sac-like abdomen. 
The larvae when hatched crawl out through the brood passage the neck opening 
which lies just outside the body wall the host. Polyembrony has been 
described for Halictozenos Noskiewicz and Poluszynski (1924). The active 
female Eoxenos has been described Parker and Smith (These 
Annals, 1933 and gives keys males, females and first stage larvae 
which are active, triungulin-like creatures. 

The volume well written and convenient summary what known the 
very parasitic group.—C. 


THE PARASITIC FLY, ZELIA VERTEBRATA SAY 
(Diptera, Dexiidae) 


JAMEs MANGRUM 


Lincoln Memorial University, 
Harrogate, Tennessee 


ecological study Passalus cornutus Fabricius 
(Pearse, Patterson, Rankin, Wharton, 1936) the parasites and 
commensals were studied. The Dexiid fly, Zelia vertebrata, 
infested large larvae and pupae, the average number within 
single Passalus was 0.1. 

The parasitic larvae are first found about July 15. During 
this time the adult flies may found the tunnels made 
the beetles the decaying wood. The females larviposit 
choria points where maggots can find their way the 
host (Townsend, 1936). The first stage larvae are elongated 
and vermiform, adapted for burrowing. this stage they have 
metapneustic tracheal system (Imms, has been 
reared from elaterid and scarabaeid grubs. the control 
wireworms Zelia and its allies might utilized. 

The parasitic larva breathes free air means opening 
the body-wall the host, the opening through which 
entered. becomes enclosed sheath, which cutaneous 
origin, and formed ingrowth the integument from 
the margin this perforation. The opening serves 
respiratory pore. This maintained the body- 
cavity the host, with its posterior extremity containing the 
spiracles firmly supported the aperture. The funnel-like 
sheath consists the same layers the integument, its lining 
continuous with the external cuticle, forming stout funnel 
growing around three four the most posterior segments 
the parasite (fig. 5). The larva finally frees itself from the 
body-wall the host but continues live the body-cavity 
the host. Usually one fly larva found beetle larva 
but many three have been found. The rugous Dexiid 
larvae differ from the smooth Tachinid larvae (Greene, 1925). 

The anal stigmata the maggots are shallow depression, 
the plates slightly raised but little separated. Each plate bears 
three nearly straight slits with inner lower marginal button 
length and mm. diameter. The small larvae with 
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respiratory funnels measure mm. length and 1.5 
mm. diameter; the larger larvae with the respiratory funnels 
measure mm. iength and 2.5 mm. diameter. 

The puparium smooth without spine-like hairs, with 
shallow depression containing the stigmal plates. The upper 
surface nearly straight profile. The anterior spiracle 
small projection the side near the apex. The puparium 
measures about mm. length and mm. diameter. 
like that Tachinidae except the spiracular plate always 
has three slits (fig. 7). 

The time required for the development the larvae observed 
this study was not very accurate the time infection 
the beetle larvae was not known but the mature fly larvae left 
the beetle larvae about days, which was the maximum 
time. The pupal stage was variable length the external 
factors were not controlled closely the conditions would 
the decaying log; the log gives fairly stable environment. 
The adults appeared days. 

The object this paper not contribute anything 
the classification this fly, but give some information 
its development. These facts were found working with 
certain organisms associated with beetles. 
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EXPLANATION PLATE 


Fig. Larva, lateral view. Cephalo-pharyngeal sclerites, ventral view. 
Cephalo-pharyngeal sclerites, lateral view. Posterior spiracular plates 
larva. Larva and respiratory funnel. Puparium, lateral view. Pos- 
spiracular plates pupa. Head adult, lateral view. Wing 
adult. 


Zelia, Dexiidae 
James Mangrum 


DIMORPHISM THE FLYING WINGS SPECIES 
WATER BEETLE, AGABUS BIFARIUS (KIRBY) 


(Coleoptera: 


Vernon, British Columbia 


The ability fly new waters necessity for those 
species water beetles (Hydradephaga and Palpicornia) 
inhabiting ephemeral ponds and streams. One not surprised 
find that flightless species are rare; Sherman (1913) has 
stated that the Nearctic dytiscid Agabetes acuductus (Harris) 
without wings, but may have intended refer gabus 
bifarius (Kirby), since those acuductus which have examined 
are all fully winged. According Guignot (1933) the two 
species the rare dytiscid genus Abeille Perrin, are 
aptéres,’’ and are known only from deep wells 
the south France. Balfour-Browne (1939) has described 
new genus and species hydrophilid from Lake Tanganyika, 
which the wings are reduced mere functionless slips. 

Sharp (1882) reported bifarius flightless, and 
students have followed him saying that the wings are always 
reduced size. examination one hundred and fifty-six 
specimens from western Canada and the north- 
eastern United States, shows that the wings may either fully 
developed (fig. much narrowed and shortened (figs. 
and 3). 


HISTORICAL 


1837 Kirby described water beetle from latitude degrees, near 
Hudson Bay, Colymbetes bifarius, remarking upon and illustrating 
the curious acuducted elytral sculpture. Crotch (1873) included with 
question mark his genus and noted that might rep- 
resent new genus, into Eriglenus Thomson. Sharp (1882) made 
the sole representative Group his treatment the genus 
Agabus, and drew attention the reduced wings. Semenov (1899) 
included it, with the genotype Agabus kessleri Hochhuth Russia, 
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his genus Apator. The reduced-type wing was illustrated 
Arrow (1924). Zimmermann (1934) placed kessleri synonym 
the earlier bifarius. For reasons stated the preceding paper,’ 
consider the genus Apator Semenov synonym Eriglenus 
Thomson, the latter present included Leach, 


THE WINGS 


not within the scope this paper discuss the identity the 
wing veins; fact this cannot done until someone has produced 
basic study the coleopterous wing. investigation the basal 
sclerites pteralia (sensu Snodgrass) bifarius, indicates that the 
vein designations used Forbes (1922) are essentially There 


Fig. Reduced-type wing, Agabus bifarius (Kirby). Fig. Fully 
developed wing, Agabus bifarius. Fig. Outline left elytron 
removed, show reduced-type wing position. 


one character which dytiscid wing may recognized glance; 
near the median posterior border there oval pigmented spot, joined 
along its anterior margin the postcubital (1st anal) vein (fig. 2.) Upon 
examination with compound microscope, this pigmented oval found 
closely set with short chitinous pegs; many workers have figured 
this spot when drawing dytiscid wings, but its true significance has 
only recently been discovered. interesting article the stridula- 
tory organs certain families beetles, Arrow has shown that when 


Hugh B., 1942. Key the Nearctic Genera Water Beetles the 
Tribe Agabini, with Some Generic Synonymy. Ann. Ent. Soc. America, (2): 
June issue, plate. 

4As example the present chaos the naming coleopterous wing veins, 
extremely interesting compare the papers Forbes (1922), Saalas (1936), 
and Goodliffe (1939). 
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dytiscid’s wings are folded their natural position, the pigmented spot 
each occupies exactly longitudinal position, and the two coincide 
with the junction the elytra, little before the apex (fig. 3). 
exactly this place, each elytron shows its lower surface prominent 
strip which not glossy like the remaining surface, but microscopically 
shagreened, the family Erotylidae; these two opposing surfaces 
constitute stridulatory The stridulatory pigmented spot 
may vary somewhat shape, depending upon the genus, but seems 

The following tabulation summary the wing conditions found 
Agabus bifarius; since relatively few localities (about thirty all) are 
involved, they are cited their respective Provinces States. 


NUMBER SPECIMENS WITH: 
Normal Wings Reduced Wings 


British Columbia (various stations)..... 
British Columbia (ephemeral pond near 


During April and May, 1939, twelve specimens were collected 
pond, overflow from Deep Lake near Vernon, C.; all had reduced 
wings. None was found Deep Lake itself. This especially interesting 
view the fact that the shallow, weedy flood pond which they 
occurred had completely dried before the end July; the first 
week August the ground, previously under water, was criss-crossed 
with fissures half inch deep. mid-September search was made 
for adults none was found, though two Agabus strigulosus 
(Crotch) and three Haliplus sp. were discovered under log partially 
embedded the soil. This common method aestivation amongst 
the water beetles. 


Balfour-Browne, 1940 (see review his ‘‘British Water Vol. 
Ann. Ent. Soc. Amer., (4): 808, 1941), does not accept Arrow’s interpretation, 
and suggests that the method stridulation most Dytiscidae still unknown. 

strong development the wirgs the Amphizoidae, and its absence from 
those the Omophronidae and Haliplidae, may some phylogenetic 
importance. 


= 
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examination the wings bifarius, and experiment with 
the living beetles, makes fairly certain that those with reduced wings 
are unable fly. must presumed that these adults aestivate 
below the surface the soil, possibly decaying water-soaked logs’; 
and though seems hardly possible, their larvae must able mature 
and pupate before the ponds dry mid-summer. have found 
bifarius only ephemeral ponds, but they are known occur per- 
manent waters; fact the latter probably their natural habitat. 
analysis the dates capture the short-winged specimens studied, 
shows that they, like the fully-winged examples, are found from May 
September inclusive, the west; and from March till September 
the east. 


FLIGHT 


The following rather crude experiment was tried, see whether 
not the short-winged adults bifarius are capable flight. 
May 1939, four males and three females, all with reduced wings, were 
placed water large straight-sided glass jar, inside glass-fronted 
cage. few rough sticks tied near the top, and arranged like the tepee 
poles Indian wigwam, were placed that the tops protruded 
little above the jar, but were not within inch the pair 
Agabus smithi Brown and one sp., all fully winged, were 
added; mutilated earthworms were provided food. 


May the water was becoming foul; all beetles were alive, but 
none had escaped from the jar, most the water was removed 
force them migrate. May the male smithi and the Haliplus 
had flown, and were clambering around the floor the large cage; 
the Haliplus was returned the jar. The female smithi flew from 
the top the sticks the 11th, and the Haliplus was also out again 
that day. The were still alive and active. 


Although the evidence that bifarius can not fly chiefly negative, 
seems satisfactory. Both the Agabus smithi escaped flight, and 
the Haliplus got out twice, while the bifarius, though they often 
climbed the sticks, did not leave the jar. 


VARIATION FORM AND SCULPTURE 


Males from the north-west are appreciably darker and more robust 
than are those from north-eastern Canada and the adjacent States. 


Typically, the elytra have ground sculpture small, rounded 
meshes, equal size. Superimposed upon this are the aciculations, 
narrow linear impressions, usually little curved sinuate; they are 
longitudinal discally and oblique laterally the basal half each 
elytron, transverse the apical half. There little variation the 
males; some the aciculations are less numerous the disk, basally, 


7Venables (1913) has given interesting account having found many 
Agabus semipunctatus (Kirby) and antennatus Leech (A. clavatus Leconte, nec 
clavatus Latreille) hibernating wet and rotten log. Mr. Venables tells 
that this log was the west shore Deep Lake, only few hundred yards from 
the above-mentioned locality for 
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while western and northern specimens tend have the ground sculpture 
slightly coarser, and hence are more opaque. 

With British Columbia and Alberta specimens hand, one can 
separate the sexes glance; the males, the discal longitudinal 
aciculations are well separated, and irregular lengths, while the 
females they are numerous, elongate, and close together, that the 
elytral surface much duller. from eastern Canada and the 
United States, however, the two sexes are similarly sculptured; though 
have seen female from Merivale, Ont., and one from Covey Hill, 
Que., which are like those from the west; female from St. Paul, 
shows intermediate condition. 

was mentioned the preceding article, have pair bifarius 
from Marion, Mass., collected Bowditch, which the aciculate elytral 
sculpture entirely lacking the male, and present only vaguely 
the apical third the female; both specimens have reduced wings. 

None the above-mentioned elytral variations restricted 
either type wing. 
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THE OENOCYTES TENEBRIO 


Louts 


Ohio State University, 
Columbus, Ohio 


While studying the odoriferous glands the adult Tenebrio 
molitor and those obscurus Fab., interesting groups 
cells were found (in both sexes) close association with 
the fat bodies and tracheal system. From their structure and 
position they are undoubtedly oenocytes. The author feels 
that, because their unusual size and number, they should 
brought the attention other workers. 

the adult Tenebrio, the oenocytes are arranged grape- 
like clusters along the whole length the dorsal surface the 
lateral longitudinal tracheal trunks the abdomen and may 
also extend upwards along the dorsal tracheal trunks the 
region the spiracles (fig. 1). The only connection between 
the tracheae and the oenocytes that contact. They 
apparently not run along the ventral tracheal surface. 
The clusters lie among the fat bodies but can easily 
recognized their brown color. 

cluster may composed variable number indi- 
vidual cells which turn may vary size (fig. cells 
are generally round, but are flattened where they are contact 
with another cell (fig. 2). They range diameter from 
170 mu, with average 131 mu. The size this indi- 
vidual oenocyte not unusual, for this gland cell generally 
large all insects. However, the clusters themselves may 
reach length 1,600 more and when freed from the 
fat bodies and tracheae are easily discernible with the naked 
eye. The nuclei are very large and may round slightly 
elliptical. They generally occupy the center the cell and 
appear possess honeycombed structure (fig. N). 
(Vickery, 1915, also reported similar structure the nuclei 
silkworm oenocytes.) Small clumps brown granules, 
which impart the characteristic color the cells, are found 
the cytoplasm. These are generally more numerous one 
more regions the cytoplasm that many glands the 
granules are concentrated opposite ends the cell (fig. G). 
However, sometimes they are found around the nucleus and 
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occasionally may take all the cytoplasm that the 
nucleus almost completely hidden. That part the cyto- 
plasm not containing the large brown granules granular and 
colorless (fig. C). Usually few brown granules are dis- 
tributed the colorless region the cytoplasm. These cells 
rupture easily the application pressure and liberate their 
granular contents. 

Larvae also possess these glands and, the adult, they 
lie along the lateral tracheal trunks. Unlike the adult oeno- 
cytes, the larval cells are smaller and more compact. The 
brown granules are also smaller, fewer number, and are 
generally more evenly distributed throughout the cell that 
the cytoplasm has more uniform appearance. For this 
reason they are also less conspicuous than the adult oenocytes 
where concentration pigment granules gives them definite 
brown color. Apparently, the adult, these granules migrate 
and congregate definite regions the cytoplasm. There 
decided increase the size the individual oenocyte with 
increase age the larva. They appear reach their 
maximum size the adult. 

The structure and position these glands fits with the 
description oenocytes general. Snodgrass (1935) states 
that, ‘‘The oenocytes are large cells found the body cavity 
most insects, either arranged groups scattered indi- 
vidually among the tissues the abdomen, where they are 
usually associated with the fat cells. Trichoptera and 
Lepidoptera the oenocytes are free from the body wall and occur 
groups connected with tracheae the neighborhood the 
spiracles, the cells being held together finely branching 
tracheal tubes. Coleoptera they form loose clusters 
bands cells along the sides the abdomen lying against 
the visceral organs. The term ‘oenocytes’ refers the 
usual pale amber color the cells, but the latter are some 
insects, brown, yellow, green, red, and sometimes 
Oenocytés have been described many insect species and 
the functions attributed these glands have also been numerous 
(see Wigglesworth, 1939, pp. 241-245). impossible 
state whether not these cells have something with 
reproduction, the removal waste products from the blood, 
perform some other important function Tenebrio, until 
detailed histological study them made and this correlated 
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with the various morphological changes which occur during 
metamorphosis. 

The large number these cells and the huge size the 
clusters makes them excellent material for the demonstration 
living oenocytes and also for micrurgical and other experi- 
mental studies. Since Tenebrio can easily reared the 
laboratory, abundant material assured. The method used 
for demonstrating these glands follows: Etherize the 
beetle, remove elytra and wings (also legs not interfere 
with pinning) and pin through the thorax paraffin dissecting 
dish. Flood the animal with normal saline solution. Slit 


Fig. Partly schematic drawing portion lateral tracheal trunk 
(adult) showing position and clusters oenocytes. (Dissected normal saline 
solution; unstained; fat bodies not included; Ocul. Obj. X2.6; drawn with 
the aid camera lucida; nuclei are not visible under binocular.) 


C—Clusters oenocytes. D—Dorsal tracheal trunk. L—Lateral tracheal 
trunk. 


Part cluster oenocytes (adult) showing position the granules 
and nuclei. (Dissected normal saline; unstained; Ocul. X7.5, Obj. drawn 
with the aid camera lucida; cells under slight pressure cover slip.) 


C—Colorless cytoplasm. G—Brown granules. N—Nucleus. 


open the mid-dorsal cuticula and pin the sides down with 
insect pins. Carefully remove the digestive and reproductive 
tracts and pick away the fatty tissue from the tracheal trunks. 
The brown oenocytes stand out clearly among the grayish fat 
bodies. some cases the oenocytes which extend along the 
dorsal tracheal trunks closely adpressed the tergum may 
visible through the dorsal cuticula. For studying larval 
oenocytes, the incision also made along the mid-dorsal line 
the insect. For demonstration purposes, the oenocytes found 
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the adults are best because their larger size, darker pig- 
mentation, and the fact that adults have less fatty tissue. 
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NOTES THE PREPARATION PAPERS FOR PUBLICATION 
THE JOURNAL HYGIENE AND PARASITOLOGY, the late 
MD., Sc.D., Ph.D., LL.D., F.R.S. Pages 1-62. 1940. 
Card-board bound, inches. Published THE PREss, 
Cambridge (England) and the A., THE Co., Fifth 
Ave., New York. Price, $1.15. 


This volume the preparation scientific manuscripts one the most 
useful books that has come our attention recent years. Professor Nuttall 
was England’s leading parasitologist and one her ablest editors the field 
biological science. editor the two journals, ‘‘Parasitology’’ and 
Journal had broad interests the proper presentation scientific 
thought and through his editorial work learned just what instruction the scientist 
needed. usually would not recommend such volume for reading yet 
enjoyable evening was spent reviewing the rules, examples and reasons for 
particular usage set out Editor Nuttall. book that will equally 
interesting any writer who strives improve his scientific exposition. 

After few generalities such subjects editorial acceptance articles, 
responsibility the author towards copyright rules, simultaneous publication 
two journals and infractions the goodwill relationship between editor, author and 
publisher, the work proceeds with Part II. The Preparation Manuscripts. 
this subject are seventy-two sections numbered Clarendon (black type) 
for back reference. This part occupies forty-five pages and constitutes the main 
part the volume. regularly cites examples good and bad usage, 
elaborately crossreferenced and remarkably clear and concise. 

Part III. How Authors Should Send Manuscripts and Illustrations the 
Editor, occupies four lines. Part IV. Proof-Reading, covers seven pages. Part 
Reprints, occupies three paragraphs, while Part VI. The History Paper 
After Has Been Sent the Editor, covers two pages and completes the text. 
The whole body the text (Parts I-VI) totals eighty-seven each with 
its black-face numeral. Many the Notes are again elaborately subdivided 
into paragraphs numbered Roman. The work has index nearly 800 items. 

The elaborate but very clear organization the book fascinating feature. 
obvious that the volume work love master hand, project that 
absorbed spare time and the study which the author must have returned 
again and again over considerable period time. could not have been worked 
out such brilliant detail any system forced composition. Professor 
Nuttall has followed his own repeated instructions making point clear 
there any conceivable chance 

The author constantly drives clearness, simplicity and brevity. While 
many pages are devoted the correct use various commonly used words and 
phrases always there runs through the whole that vital thread striving toward 
more precise speech. The student soon comes realize that sound scientific 
thought possible only with simple, clear and brief style. 

(For other than defense stamps) would difficult suggest investment 
one dollar and fifteen cents that could bring more returns, than the investment 
Doctor Nuttall’s volume better scientific English. The book one those 
conscientiously written that restores faith men. stimulates our neuro- 
hormone system until life again assumes rosy tint.—C. 


THE SEASONAL DISTRIBUTION SOME TABANIDAE 
(DIPT.) PANAMA 


FAIRCHILD, 


Junior Entomologist, 
Gorgas Memorial Laboratory, 
Panama, 


number students the Tabanidae have recorded their 
observations the seasonal activity these flies, but with 
few exceptions their observations were made temperate 
regions, and were for the most part based limited rather 
haphazard collections. North America, Hine (1903, 1906) 
gives data for few species Chrysops and Tabanus found 
Louisiana and Ohio, showing that some species, 
thalmus, are the wing early the year (May and June), 
while others, sulcifrons, not appear until later (August 
and September). Mosier and Snyder (1919) studied the 
Tabanids the Paradise Key area southern Florida, and 
give tables showing dates capture the various species. 
americanus and trijunctus are extraordinarily abundant, 
the former from March June, the latter for very short 
period two three weeks late March and early April. Other 
species, costalis and Chrysops flavida, fly almost 
throughout the year. Webb and Wells (1924) working mainly 
with punctifer and phaenops found the former most 
abundant from about July August 20, while the latter 
did not reach maximum abundance early, but was the 
wing into September. Cameron (1926) working with the 
Tabanidae the Canadian Prairie Provinces, where the summer 
season comparatively short, found few species 
thalmus and illota) the wing early late May, while 
septentrionalis, the latest flying species, was taken well into 
September. Most the species had rather short season 
flight, generally from month six weeks. Stone (1930) 
gives table showing the seasonal distribution species 
found the vicinity Ithaca, New York. (1931), 
studying the biology lineola, believed that the species, 
unlike most Nearctic Tabanidae, was double brooded, 
although adults were the wing from May October 
there were two maxima with period scarcity late July. 
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Philip (1931), dealing with the Minnesota species, gives charts 
showing the seasonal distribution the various species. Here 
again some species, such Chrysops moechus, indus, 
metabolus and lasiophthalmus are early species, others, like 
actaeon and are more abundant the latter 
part the summer, while excitans, montanus, atratus 
and few others have long flight season. The present author 
(Fairchild, 1937) list the Florida species, has given 
dates earliest and latest capture for number species 
occurring about Monticello the northern part the state. 
few species were the wing early late March, and 
several occurred least the middle September, when 
collecting ceased. Chrysops divisa and brimleyi were early 
spring forms, the former not being taken after April 30. 
annulatus had short season from July August 18, and 
hinet was taken only from August September 
flavida and vittata, turbidus and mularis, the other 
hand, have long flight seasons, from April May into 
September. 

Greece, Shannon and Hadjinikolaou (1936) give some 
notes the seasonal distribution some Macedonian species. 
Thus Tabanus quatuornatus appears have short season 
spring (April-June), while extends its season 
flight from April October. the genus Haematopota, 
seven species all but fraseri have very short flight seasons, 
that species having been taken from May October. Efflatoun 
(1930) discussing the Egyptian species finds essentially 
similar situation. alexandrinus having short early 
spring season (March-April), while agrestis and taeniola 
are the wing from April October. 

the tropics, Mitzmain (1913) intensive study 
Tabanus striatus the Philippines, states that the fly first 
appears the wing about the middle August, but does 
not reach great numbers until October. From then until 
March very abundant, which indicates that the species 
predominantly dry season form, the Manila area has 
winter dry season. Neave (1915) his classic study the 
Tabanidae Southern Nyasaland, concluded that all the 
species were single brooded. Most the species which 
gives information fly only during the rainy season, which 
said occur from November March. Dorcaloemus fodiens 
and the two species recorded have very short seasons, 
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not over month, the first April, the latter October and 
December. Chrysops longicornis, and magnifica all 
fly nearly throughout the rains. Haematopota mactans also 
flies during the whole rainy season, while the other three species 
the genus all have quite short flight seasons. the species 
Tabanus, only taeniola has long season, from October 
May, the other species mostly being limited couple 
months. The same author also gives notes few African 
species earlier papers (Neave, 1911, 1912). 

Without doubt thorough search the literature would 
disclose considerably more information seasonal distribution, 
but the work reviewed above all tends show that the majority 
Tabanids, both temperate and tropical regions, are single 
brooded, and that each species has rather definite flight 
season which may very short. The exceptions seem 
species which either complete more than one life cycle during 
the year, which the length the cycle irregular 
due great variation the length the larval stage, that 
adults are emerging throughout the year. 

The present investigation was undertaken see the above 
generalization was applicable the Tabanidae found 
Panama. For this purpose the services relatively reliable 
native collector were secured, and beginning March 1940, 
collections were made approximately every two weeks until 
March 1941. The collector was paid small sum for each 
fly brought in, except that more than 700 800 were taken 
the price per fly was reduced. Collections were made using 
horses for bait, and occasionally cattle also. Each collection 
represents the result approximately two days collecting, but 
some cases this was exceeded. Collections were made about 
the home the collector, small settlement few families 
Moja Pollo, the banks small tributary the Chagres 
river the same name. The locality between Madden 
Dam and Gamboa the Chagres valley, and lies the Atlantic 
side the Continental divide. The area one mostly 
second growth scrub forest with but little the original 
forest remaining. About the mouth the Moja Pollo there 
large area swamp and much floating vegetation. The 
climate, recorded the weather station Madden Dam, 
few miles upriver, fairly uniform regards temperature. 
The mean annual temperature about 77° F., the absolute 
maximum being 98° and minimum 59°. the whole, the 
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lowest temperatures are reached January and February, 
the highest April and May, the greatest daily range being 
during the dry season. The rainfall months for the period 
during which collections were made, and the ten year monthly 
averages are shown the bottom the accompanying figure. 
can readily seen, the year rather sharply divided into 
wet and dry season, the rains generally beginning May 
and lasting through December. 

During the year collections were made, and total 
11,997 Tabanids taken, representing species. Nearly half 
(49.1%) all flies taken belonged one species, Tabanus 
(Neotabanus) lineola var. carneus Bell., while the next most 
abundant species, (Neotabanus) maya accounted for 
the total. Eleven other species together accounted 
for but 35% the catch, while the remaining species made 
the balance 3%. list the species taken, with the 
numbers each given below: 


Esenbeckia prasiniventris Macq..... 411 Stenotabanus plenus Hine........... 

Will. var.......... Tabanus medius Krob. 

translucens Macq....... 105 
Pityocera festae Gig.-Tos........... (Bellardia) albocirculus 

calogastra Schin.......... punctatus Fab........... 
Dichelacera analis Hine............. 766 (Neotabanus) lineola var. 

marginata Macq........ carneus Bell 
Psalidia fulminea Hine............. (Neotabanus) lineola 
Chlorotabanus mexicanus 221 stenocephalus Hine..... 190 

inanis Fab.. 136 (Neotabanus) maya 
Cryptotylus limonus 425 (Neotabanus) angustivitta 
luteoflavus Bell......... 351 859 

unicolor Wied.......... 278 (Neotabanus) amplifrons 
Diachlorus curvipes Fab.. Krob.. 
Selasoma tibiale Fab............... Krob.. 
Leucotabanus leucaspis Wied........ 412 (Tabanus) Wik. 

canithorax Fchld...... (Tabanus) importunus 


the accompanying figure attempt has been made 
show the seasonal abundance number the more common 
characteristic species. The vertical distance between hori- 
zontal lines indicates the number specimens taken each 
the collecting periods, each unit the scale along the 
left margin indicating specimens. single line indicates 
specimens less. The month and first day the collecting 


period are shown the lower margin. 
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will readily seen that the species fall roughly into 
three groups: 


(a) Those without definite flight season (L. leucaspis Cr. 
luteoflavus). 

(b) Those with flight season corresponding the main either 
the wet (Cr. limonus, analis) the dry (N. maya, 
seasons. 


(c) Those with very short and definite season which may either 
the wet the dry season (E. illota, sp., prasini- 
ventris and festae). 


those species not shown the graph, many are repre- 
sented too small number specimens for statement 
made. Leptselaga crassipes, lineola var. stenocephalus, 
amplifrons and Chrysops variegata appear fall group 
The two species Bellardia and Phaeotabanus medius 
seem strictly wet season forms, while ferrifer and 
importunus have period maximum abundance April 
and May, with another appearance small numbers Sep- 
tember December. These last two species are the only ones 
which show indications two distinct broods, but whether due 
two life cycles year, two separate broods with annual 
cycle must await careful study the life history. 

interesting note that /ineola and related forms are 
the dominant group numerically, and that itself 
almost uniformly abundant throughout the year. North 
America also, long season form, while 
apparently related African species, seems have similar habits. 
Although the are rather poorly represented 
Panama, all, with the exception the species Chrysops, 
seem have very short flight seasons. While collecting 
Brazil, the present author got similar impression regard 
the species Esenbeckia and Fidena, though uniform 
data were secured. Neave (1915) seems also have found 
the which collected (Dorcaloemus fodiens and 
two species Silvius) very short season species. 

was unfortunately not possible secure data the time 
day which the various species were most active, but the 
collector reported that very few Tabanids were taken after 
estimated that fully 60% the species are crepuscular, 
situation marked contrast that found North America. 
Some, like the species Chlorotabanus and Esenbeckia illota, are 
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practically nocturnal, while Esenbeckia prasiniventris, ferrifer 
and the species Neotabanus are the wing during the whole 
day, though perhaps less active during the hours from 
to3 


SUMMARY 


The author reports year’s collecting Tabanidae two 
week intervals from single station Panama. The nearly 
12,000 specimens taken represent species which list 
given. The seasonal distribution species shown 
graphic form, and the fact that the species may grouped 
duration and time flight period noted. brief review 
literature given, and some comparisons made with results 
obtained other localities. The suggestion that types 
seasonal distribution certain extent follow taxonomic 
groupings put forward. 
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LEUROLOPHUS, NEW GENUS THE FAMILY 
PSYLLIDAE (HOMOPTERA) 


Iowa State College, Ames, Iowa 


While undertaking revision the North American 
Psyllidae, which has been completed for the subfamilies Trio- 
zinae and Psyllinae, the author has encountered several new 
members the family. One the most distinctive these 
novel forms here described. 


Leurolophus new genus 

Head and prothorax deflexed. Vertex flat, margins straight. Frons 
large, median ocellus borne apex beneath margin vertex. Genae 
very slightly swollen. Eyes straight laterally, not hemispherical. 
Thorax flat. Pronotum very long and broad, almost equalling width 
head. Propleurites unequal. Mesonotum small. Mesopleurites very 
strongly developed. Forewings rhomboidal, thickened, opaque, anal 
area very strongly developed, cubitus and media with common petiole, 
pterostigma lacking. Hind wings well developed, membranous. Legs 
short, stout. Distal tarsal segment elongate and incurved, proximal 
segment somewhat flattened inner side and incurved, notched 
apically. Abdomen small. 


Genotype: Leurolophus vittatus sp. 

This genus resembles Rhinocola Forster and like the latter 
shows affinities with both Livia and Aphalara. may dis- 
tinguished from Rhinocola the thorax, especially the size 
and shape the pronotum, the shape and venation the 
forewings and the peculiar tarsi. 


Leurolophus vittatus sp. 

Length tip folded wings 1.5 mm. 

Color.—General body color dirty white with scattered small brown 
spots. broad, somewhat irregular, reddish-brown vitta extending 
from anterior margin vertex onto abdomen. Venter head and 
thorax brown, abdomen light. Forewings white with broad brownish 
band along apical margin, scattered brown spots throughout, most 
numerous along costal margin. 

and thorax coarsely punctate. Head 
thorax somewhat deflexed. Vertex flat, three-fourths long wide, 
median suture prominent, posterior margin straight, lateral margins 
straight along eyes then narrowed anterior margin, latter very 
slightly emarginate. Lateral ocelli posterior margin eyes. Frons 
large, prominent, entirely visible ventral view, extending margin 
vertex, median ocellus borne apex. Genae scarcely swollen. Eyes 
nearly straight-margined laterally, curved anteriorly, one-half long 
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vertex, not all set into vertex. Pronotum flat, one-half long 
vertex, almost wide head including eyes. Propleurites very unequal 
dorsally, proepimeron produced dorso-caudad much beyond proepister- 
num. Mesonotum flat. Mesopleurites very strongly developed and 
knobbed. Meso and metascutellum strongly swollen dorsally. Fore- 
wings small, opaque, coarsely punctate, one-half wide long, rhom- 
boidal; veins raised, prominent, basal vein short, and 
branching opposite furcation extending straight costa, 
curved apically, marginal cells moderate size, anal vein and anal 
area very strongly developed. Legs short, stout, mesofemora very much 


Leurolophus vittatus, sp. Fig. Dorsal aspect head and pronotum. 
Fig. Lateral aspect male genitalia. Fig. Forewing. 


enlarged. Tarsal segments incurved, distal segment elongate, proximal 
strongly notched inner margin. Abdomen small. 

Genitalia.—Male proctiger narrow, somewhat tapering and curved 
caudad apically. Forceps about one-half long proctiger; lateral 
view bearing large anterior lobe, lobe and axial portion black tipped, 
sharp; caudal view slender, nearly straight black subacute apices. 
Female genital segment shorter than rest abdomen; dorsal valve 
longer than ventral, stout, black tipped, apex very slender and acute; 
ventral valve stout, strongly turned dorsad near apex, truncate, 
emarginate apically. 


Holotype, male, allotype, female, Tumicacari Mountains, 
Arizona, Beamer, July 22, 1938. 
Types Snow Collection, University Kansas. 
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TEMPERATURE FACTOR INDUCING THE 
HIBERNATION POLISTES ANNULARIS 


Rau 
Kirkwood, Missouri 


The queens Polistes annularis the Missouri valley 
spend the winter gregariously crevices rocky bluffs; 
the spring they start new colonies, singly co-operatively, 
the trees, often very near their home site the previous 
season. Little known the beginnings hibernation 
the influences which force them The following observa- 
tions and experiments may help bridge this gap. 

has been noted that the end the summer season, 
annularis not immediately into hibernation, but 
congregate temporarily clusters some distance from the 
nest. The same behavior smaller scale, with variations, 
has been pallipes. 

The incidents which supplied the data occurred two 
nests yard. These had been brought from Pacific, 
Mo., midsummer (1939) and artificially fastened door- 
frame the barn. The adults which were the nest the 
time when was taken had been left behind Pacific, but 
both nests soon again became populated the pupae the 
cells became adult. These orphan wasps cared for the immature 
brood, brought many the larvae maturity, and the 
close the season (at the end August) the number wasps 
both nests totaled more than two hundred. 

August 30, both nests were covered with wasps, but 
September when next examined them, they were entirely 
empty. Searching about the barn, soon found them assembled 
mass, piled three four deep, porcelain insulating 
knob under the second story window the same building 
twenty feet away, with overflow, also huddled together, 
the few inches from the main body. 

The that day was warm, but for nine previous 
nights the minimum temperatures had varied from 60° 
Each the three following nights found them the 


1See articles, The Behavior Hibernating Polistes Wasps. Ann. Ent. 
Soc. Amer. 23: 461-466; 1930; 24: 515-518, 1931; Bull. Brook. Ent. Soc. 33: 228-229, 
1938. 


temperature records are from the official Weather Bureau reports 
St. Louis. Kirkwood, they are usually about degrees lower. 


same place, their numbers intact, but during the warm part 
each day most them flew away the warm sunshine. 
Those three days had minimum temperature 71°, 76° and 
73° respectively. the morning September the number 
the aggregation was reduced less than one-half; the 
missing wasps had congregated protected place just inside 
the window and not the first mass. During the previous 
night there had been drop temperature 62° and most 
the wasps had responded seeking more protected quarters. 

The next three days, September were the hottest 
six weeks, the temperature going 98° and 100°. the 
night September found that more than half had left the 
two aggregations and returned the nests which they had 
deserted the week before. Why, wonder, did some 
back and others stay? There were 
influence the behavior these orphan wasps, 
because all the queens that had experienced hibernation the 
year before had been left behind Pacific. This course 
would indicate that these maneuvers were not learned 
imitative, but strictly instinctive; but also, since wasps often 
behave various ways under new and perplexing conditions 
evident that this instinct not ironclad but subject 
change under new conditions. 

However, during the next ten days (with daytime tem- 
peratures high but minimums low 61°), the wasps 
knob, wall and nests gradually disappeared and September 
17, 75% them were gone. Cooler weather followed, that 
only dozen remained one nest September 21, and these 
gradually disappeared October all had now 
retired into hibernation. 

During the winter, whenever the temperature low 
43°, the wasps are condition but warm, 
bright days winter they come out and fly about the sun- 
shine. Even their deep winter sleep they respond quickly 
the invitation the warmth and sunshine, for only few 
hours warmth are needed waken them activity. This 
was amply seen January 1939, when saw hundreds 
annularis flying the sunshine about the dome the State 
Capitol Jefferson City, Mo. sure, the temperature 
was 62° then (at o’clock), but less than twelve hours before 
had been down 37° Likewise March 19, hundreds 


Brook. Ent. Soc. 33: 228. 1938. 
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wasps were flying about the bluffs the sand caves 
Pacific, Mo., the afternoon, temperature 72°, despite 
the fact that the night before had been down 29°. 


EXPERIMENTS 


was from the above group wasps Pacific that were col- 
lected and brought into the laboratory test experimentally their 
reactions temperature changes. Although they had been flying 
the afternoon, they formed into ball-like aggregation when the evening 
chill overtook the way home. They were placed rectangular 
glass tank, 32x 16x12 inches. The room was unheated, and next 
day all the wasps were still torpid condition—in loosely-knit 
mass. They remained for several days. 

means small electric heater the tank, the temperature 
was raised. When was little above 60°, the wasps withdrew from 
the mass and walked about the cage, and 76° they were all flying 
briskly and eating lustily fruit juice. 

Then placed some empty cardboard boxes the tank and removed 
the heater. Next day, found them all ball-like mass again one 
the boxes. For the next two days the room temperature was between 
48° and 50°, and none the wasps left the box. Then the temperature 
the tank was again gradually raised with the heater, and when 
reached 60°, four the wasps came out the another half- 
hour, 64°, half them were out, and another half-hour with the 
temperature 70°, all were flying about, some them eating heavily 
the fruit juice which offered. 

After two hours this performance, removed the heater and 
placed blocks ice the tank, thereby reducing the temperature 
60° minutes. Immediately four wasps crawled back into the box, 
and within minutes more entered it. Unfortunately, had leave 
that time, but when returned three hours later the thermometer 
registered 54° and the wasps were inside the box, loose 
cluster but not yet torpid condition. 

Additional experiments later the week showed that when the 
temperature dropped 50° the wasps were always under cover, and 
when rose 60° few them would crawl out, but 66°, all would 
out flying about. was interesting find that around 55° they 
would always under the lid but not close together, but 50°, they 
were always massed. Even 48°, they were not total torpor, but 
would move about slowly when prodded with pencil. This hooks 
nicely with what saw nature when 62° annularis were flying 
actively Jefferson City. 


conclusion, one may say that annularis respond 
quickly temperature changes their hibernating habits. 
the end summer, does not require prolonged spell 
cold induce them begin preparations for hibernation, 
and likewise, requires only short duration warmth 
winter call them forth from their hibernacle temporary 
activity the sunshine. 


PALAEMNEMA LORENA AND MELANOCAUDA, 
NEW SPECIES DRAGONFLIES FROM 
NORTHWESTERN ECUADOR 


(Platystictidae: Odonata) 


CLARENCE HAMILTON KENNEDY, 
Ohio State University, 
Columbus, Ohio 


violaceous brown species with white across face, prothorax 
wholly brown, thread pale color along first lateral suture; 
lower side and ventral areas thorax pale; end abdomen 
black. Described from one male and two females collected 
David Laddey Lorena, Sta. Domingo, Prov. Pich- 
incha, Ecuador, February 1941. collection. 
Lorena wet northwest Ecuador, elevation 550 meters. 
See these Annals 1941. The name refers the type 
locality. The three specimens while not shrunken and the 
wings not glassy appear light weight and semiteneral. 
The general dark color pattern might black full maturity. 


Palaemnema lorena new species 
(Figs. 1-10) 


Abdomen, male, including appendages, mm.; female, mm.; 
hind wing, male, mm.; female, mm. 

Holotype Male—Labium with ligula dark brown, are the outer 
halves the palpi; maxillae pale except spines laciniae; under surface 
head black, slightly paler next foramen. Dorsal area head, frons, 
post clypeus antennae and genae dark brown, almost black, except 
minute pale area half the area ocellus ectad each the 
paired ocelli. 

Pleurostomae yellow; basal two-thirds mandibles, ante-clypeus, 
and upper two-thirds labrum glassy bluish white. Lower third 
labrum and points mandibles black (fig. fig. the two plate 
triangles postchypeus and lower edge frons are highlights). 

Prothorax rich dark brown all surfaces (fig. 9). 

Meso-metathorax (fig. dark brown with bronzy violaceous 
lustre, except middorsal keel, black, and the metepimera, lower half 
metinfraepisterna and ventral surfaces pale (creamy yellow?); and 
pale (bluish?) stripe along metapleural (second lateral) suture 
which widens its lower and the little sclerite behind the mesocoxa. 
All coxae and legs pale yellowish with outer (dorsal) surfaces femora 
pale brown and apices femora darker. Wings with dark brown veins 
and stigmas; membrane very delicately yellowish brown, slightly darker 
between costa and first media and wing tip beyond stigma. 
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Abdomen violaceous dark brown, gradually shading into near 
black segs. and 10; seg. with pale basal dorsal cross bandd 
lower half side pale; seg. with less distinct pale basal ring; segs. 
with distinct pale basal rings; seg. with vaguely suggested pale 
Superior appendages pure medium brown; inferiors black 

igs. 1-3 

Structural Notes—On the occiput (fig. are four tufts long hairs. 
Prothorax and mesostigmal laminae are simple. Fourteen flat spines 
the fore tibial comb and two flattened spines base fore femur. 
Apex hind femur reaching middle abd. seg. Wings with 
and postnodals fore pair, hind wing, and 15. arising 
under postnodal fore wings, under hind wings. fore wings 
and cells; hind wings and 18; post-quadrangular cells. 
Apex wings reaching distal half abd. seg. Penis (figs. and 
with unnotched and simple oval apical lobes. Appendages (figs. 
with inferiors that have well developed inner basal point (fig. and 
attenuate apices preceded two broad angulations. The superiors 
have trace spur lobe along upper rim, but have the broad 
apex with deep right-angled notch leaving narrow terminal round 
tipped lobe and, hanging below its base, large flattened lobe the 
inner surface which U-shaped ridge (figs. and 3). The 
appendages are distinctly hairy are the under surfaces abd. segs. 
8-10 and the crest the occiput with its four tufts. low tuft occurs 
the ventral surface abd. seg. front the fossa. Otherwise 
the body very bare hairs. 

Female Allotype—Coloration the female identical with that for 
the male. Abdominal segment with what may pair very 
obscure bluish spots its apical half (fig. 10); ovipositor black with 
brown apex and pale The female cerci (homologues male 
superior appendages) are distinctly pale while the paraprocts (homo- 
logues male inferiors) are black. the male even 
the four occipital tufts and the hairyness the cerci and paraprocts, 
but ventral parts abd. seg. (ovipositor) bare, also the tuft anterior 
ventral surface abd. seg. lacking. broadly conical, from 
side view, but flattened ental surface, four-fifths long seg. 10. 
Ovipositor with its apex under apices cerci. 

Wings reaching apex segment With and postnodals 
fore wings and and hind wings. arising below postnodal 
fore wings and below hind wings. cells are and fore 
wings, hind wings. Two post-quadrangular cells. 


Female paratype similar but distinctly blacker shade 
brown. 

Relationships.—In Calvert’s key (1931) the male runs out 
mutans reventazoni. Both have lateral blue thoracic 
stripes several times wide that Except for 
distinct triangular point the dorsal edge the superior 
appendage mutans male, lorena has appendages much like 
those mutans. From reventazoni, lorena differs its slender 
acutely pointed inferiors. reventazoni the inferiors are twice 
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Palaemnema lorena sp. 


Figs. 1-5 and 7-9, holotype male. Male appendages from below and 
behind. From below. From above and slightly from right side. Face. 
Color, meso-metathorax. 7-8. Penis. Prothorax. 


Figs. and 10, allotype female. Color, meso-metathorax. 10. Abdominal 
segments 7-10. 
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broad and have apex minutely capitate. reventazoni 
the superiors have small spur midway the dorso-ental edge. 

The distribution suggests fairly close relationship the 
three sbecies inter se. Reventazoni occurs the Pacific drain- 
age Costa Rica, mutans the Maracaibo drainage (Caribbean 
but extreme western Venezuela), while Jorena the Pacific 
drainage Ecuador. All are dark species suggesting wet 
areas. possible that they represent three forms north 
and south distribution wet Pacific coast areas one stock 
the genus Palaemnema? 

reviewing Calvert’s (1931) figures, keys and descriptions 
run into the same predicament attempting split the 
genus into subgroups one meets the same attempt 
Enallagma. Excellent runs related species occur then, just 
enough species with characters, mixture those two groups, 
appear invalidate sharp delimination groups. 


Palaemnema melanocauda sp. 
(Figs. 11-14) 


This dark species with thorax brownish black its 
dorsum and upper side; narrow antehumeral 
metepimeral stripes blue; lower side and venter yellow; two 
blue oval spots seg. the black-tipped abdomen. 
Calvert’s (1931) key runs directly the group containing 
croceicauda and melanota. The unique female holotype 
the author’s collection. was collected David Laddey, 
January 1941, Santa Domingo Los Colorados, Prov. 
Pichincha, Ecuador, elevation 500 meters, which area 
the humid northwest corner Ecuador drains into the Pacific. 
Male unknown. 


Female Holotype—Length hind wing, mm.; abdomen, 
mm.; postnodals and nodal sector arising wg., 
wg. 

Labium pale yellowish with mentum and apices lateral lobes 
infuscated. Lower half labrum black, its upper half blue are 
the genae the level lower edge frons. Fore pronotal lobe 
rounded. Vertical surface clypeus, bases mandibles and pleuro- 
stomae yellow with some dusky bases mandibles. Postclypeus 
violaceous black with large yellow spot each outer edge which 
contacts the frons above but not the anteclypeus below, its inner end 
rounded. Thus the black area broad its base the edge the 
frons. Upper half each gena and frons and vertex black except 
small semicircular yellow spot outer edge each the paired occeli. 
Rear head black. Antennae black (fig. 12). 
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Palaemnema melanocauda sp. 


Female holotype. Fig. 11. Color pattern meso-metathorax. 12. Face. 
13. Abdominal segments 7-10. 14. Color prothorax. 


Palaemnema croceicauda Calvert 


Female paratype Williamson Collection, taken February 17, 1917, 
Cristalina, Colombia, and Williamson. Fig. 15. Color pattern 
meso-metathorax. 16. Face. 17. Abdominal segments 7-10. 18. Color 
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Prothorax (fig. 14) pale sides, darker above. Posterior lobe 
with middle two-fourths medium brown, outer ends pale brown. 
Anterior lobe brownish yellow, the triangular depression back anterior 
lobe pale (bluish with application water), its 
sides and apex fitted between two dorsal brown triangles based the 
base posterior lobe. Sides below the three triangles pale (bluish 
upper half with ammonia), yellowish below. Fore coxae yellow. 

Meso-metathorax (fig. 11) with middorsal keel black, the mesepi- 
sterna brownish black are the antealar sinus and mesostigmal lamina, 
except narrow blue stripe uniform width lying along each humeral 
suture from the mesinfraepisternum four-fifths the distance the 
alar carina. Mesinfraepisternum (badly injured decay) probably 
pale brownish, darker above (no bluish with ammonia). Mesepimeron 
same brownish black dorsum. Metepisternum with upper half 
occupied pale blue stripe, its posterior fourth tapering acute 
point the alar carina, the lower half the metepisternum dark brown, 
shade paler than that dorsum. Metinfraepisternum pale (yellow?) 
are the metepimerum including the ventral posterior surface thorax. 
Coxae pale yellow. The three sternites (between pairs coxae) jet 
black. Legs: trochanters yellow, femora dusky yellow with brown 
stripe dorsal (exterior) surface, apices ringed narrowly with brownish 
black; tibiae pale yellow; tarsi orange; spines black. Wings: hyaline; 
veins black, stigmas black (brown-black under scope). 

Abdomen: Seg. pale yellowish, narrowly ringed with black 
apex, except the following intersegmental membrane pale brown; 
seg. posterior third dark brown including its following membrane 
(apical ring) shading cephalad into the anterior pale area, also pale 
sides shading into brown along middorsal line; segs. 3-6 brownish 
black, except basal tenth length yellow ring. Seg. (fig. 13) 
similar but the pale basal ring widening below and extending ventral 
point caudad thus covering anterior third lower side. seg. 
(and 8-10) the dark dorsal side paler than segs. brownish 
with violaceous sheen, its lateral edges are sharply delimited 
mid level side below (in while the dark the lower side paler 
brown. The apical ring pale upper half (yellow preservation). 
sides, including lower edges, black from base three-fourths the 
length, the apical fourth dark brown succeeded line black about 
apex segment. the dorsum the violaceous dark brown area 
narrow triangle shape, broader behind. the upper side between 
the dorsal violaceous triangle and the black the side narrow 
oval blue’ (with ammonia), its base base segment and two- 
thirds long segment. Apical membrane pale. Seg. with 
similar violaceous dark brownish black sides dark brown shading 
into the black apical third. Cerci pale brown are the paraprocts. 
Ovipositor black. Sternite seg. dark brown with black keel and 
edged above along sides with black. Sternites 3-7 black and yellow 
following the color sides, wholly yellow seg. but seg. yellow 
with narrow midventral keel black. 
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Described detail because based one very poorly 
preserved female lacking tibiae and tarsi the forelegs. 

the key Calvert’s (1931) monograph this female 
thoracic color runs (p. 31) the group including nathalia 
(Guatemala Venezuela) with 20-26 postnodals from which 
differs its very few postnodals clementia 
(Colombia, Venezuela) from which differs its entirely 
pale venter back hind legs and the larger number 
postnodals, 18-23 clementia; croceicauda (Colombia) with 
15-17 postnodals and orange dorsum abdominal segs. 
8-10; and melanota (?) (Costa Rica) with postnodals. 

first study related the female croceicauda 
because the similarity thoracic color pattern (Calvert, 
1931, Pl. XXI, fig. 99). Melanota was overlooked because 
(Calvert, 1931, Pl. fig. 102) the latter had apparent 
humeral blue stripe and the lateral blue stripe was too wide 
and diffuse. had not discovered the two blue spots 
abdominal seg. 

this point went Ann Arbor and studied the female 
croceicauda the Williamson Collection. Our sketches 
croceicauda were made then. Melanota was not studied. 

returning Columbus checked the blue colors 
melanocauda moistening the specimen with 
ammonia water, trick learned Mrs. Gloyd her study 
the blues Argias. Immediately the blue humeral stripe 
was clearly extended the mesinfraepisternum and the two 
blue spots appeared seg. (not even suspected before). 
The pale sides the prothorax showed faint blue tints. After 
drying the lateral stripes lost all blue and the humeral stripes 
were dimmer than before ammonia was used. Calvert did not 
use ammonia (supposed Mrs. Gloyd not injure the color 
pattern) his work was done before this discovery Ann 
Arbor. This makes wonder melanota may not have had 
narrow obscured humeral stripes the material studied 
Calvert. our female may that melanota. However, 
the female melanota collected Calvert himself and pre- 
served alcohol should have shown such humeral stripe, 
present. Thus our female differs from melanota lacking 
the humeral stripe. resembles that female thoracic color 
otherwise, two pale spots the postclypeus and the two 
oval blue spots seg. decidedly smaller the 
abdomen melanota mm., the hind wing mm. 
and the postnodals are melanocauda). 
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Obviously ammonia should used with caution the 
delicate and fugitive blues Palaemnema. Argia blue 
colors stand out like enamel and are probably more dense and 
greater depth. 


Palaemnema croceicauda Calvert 
(Figs. 15-18) 


our study the female croceicauda, while still the 
belief that melanocauda was its closest relative, made the 
sketches showing color patterns. introduce them for the 
use future students Palaemnema. White (unstippled) 
represents blue, light stipple, yellow. The browns and blacks 
are heavy stipple. See Calvert, 1931, pp. 102-103 for 
further notes color. 
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THE SCALE INSECT GENUS ASTEROLECANIUM, 
322 pages, plates and text figs. 1941. Size 
inches, paper bound. Published Misc. Publ. No. 424 the 
Dept. Agr. Price cents. For sale the Superintendent Docu- 
ments, Washington, 

This monograph based National Museum material but also generous 
loans from nearly all the leading specialists the world. Each the eighty-four 
text figures really full page plate line drawing with frequently fifteen 
twenty items under the one serial number. These line drawings are Sara 
Hoke DeBord. The nine plates are arrangement one hundred sixty-seven 
photographs these scales with few duplications. They were made 
Foubert the Department Agriculture and are set remarkably clear 
illustrations. 

From the mathematics page there appear about one hundred 
and fifty species the genus. have failed solve the subtractions 
and additions, will remark that over two hundred pages fairly overflow with 
species descriptions. There are twenty-four pages keys, ten which are keys 
larvae. Pages carry discussion the twelve groups into which the 
genus appears divided. The index alphabetical list species. 

his volume shows what the expert taxonomists the Bureau can when 
they have sufficient spare time. always hope that more time can found for 
monographic work. Such publications help all extra-Bureau specialists identify 
their own material. excellent work.—C. 
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STUDIES THE GENUS EMPOASCA 
(Homoptera, Cicadellidae) 


Part 


NEw SPECIES EMPOASCA FROM SOUTHWESTERN UNITED 
STATES, MEXICO, AND CHILE 


AND 


Empoasca lauta sp. 


Resembling pallidula color and appearance but smaller 
size and with characteristic dorsal spine. Length mm. 


External broadly rounded, almost transverse, 
and slightly less than twice wide between eyes median length. 
Color whitish, mottled with darker spots. Vertex with whitish median 
line and pale spot next each eye. Pronotum whitish, with two large 
median spots and two smaller spots each side which are light yellow. 
Scutellum pale yellow. Elytra whitish, subhyaline, with darker smoky 
spots, especially near the apices. Female last ventral segment 
roundedly produced. 

Internal male genitalia.—Lateral processes rather short, apical 
fourth narrowed and pointed the apex. Aedeagus enlarged little 
more than half its length forming anteriorly projecting process and 
dorsally produced portion which rounded the apex. Spine 
ninth segment broad, narrowed anterior and posterior margins 
form short narrow apical portion which extends ventrally and bears 
three teeth apex. The anterior tooth longer and sharp pointed, 
the median tooth short and blunt, and the posterior one also blunt 
and much shorter. 


Holotype male, allotype female, and one female paratype 
from Palm Springs, California, 5-19-41; and one female para- 
type from Tucson, Arizona, all collected Professor 
and Mrs. Knull and deposited the collection the 
authors. 


Empoasca ulusa sp. 


Resembling size and appearance but with char- 
acteristic dorsal spine and much smaller but similar type 
lateral processes. Length 3.5 mm. 


1Previous parts this study have appeared follows: Ohio Jour. Sc., 32: 
393-401; 35: 29-39; 36: 225-230; 38: 90-96; 39: 110-118; and Ann. Ent. Soc., 27: 
604-609; 33: 608-611. 
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External blunt, pointedly produced, and about 
two-thirds long middle basal width between the eyes. Color 
pale yellow milky white. Vertex, pronotum and scutellum pale 
yellow, anterior portion pronotum with three more broad white 
blotches. Elytra milky white, subhyaline. Female last ventral seg- 
ment roundedly produced. 

Internal male genitalia.—Lateral processes short, slender, with 
short spine-like tooth outer margin apex. Aedeagus abruptly 
enlarged two-thirds its length inner margin forming pointed 
triangular apical process which has pointed basal angle extending 
anteriorly and pointed dorsal apex. Spine ninth segment broad, 
with short, pointed tip directed downward ventro-anterior portion. 


Holotype male and allotype female collected Santa Rita 
Mountains, Arizona, Professor and Mrs. Knull 
August 16, 1940. Male and female paratypes from the type 
locality and from the following sections California: Chester, 
County, and San Benito 
County, all collected Professor and Mrs. Knull. 
Types the collections the authors. 


Empoasca arqua sp. 


Resembling pallidula coloration but smaller size and 
with characteristic internal male genitalia. Length 2.5 mm. 


External blunt apex, not strongly produced, 
little wider between eyes base than median length. Color greenish 
with dark mottled areas. Vertex greenish yellow, with whitish 
spot apex and median white line continuous pronotum, and pale 
spot next each eye base. Pronotum dull smoky green, with three 
pale areas anterior margin and pale median stripe. Scutellum pale 
green. very pale green with rather large areas margined with 
smoky pigmentation. Apical portion smoky with pale veins. Female 
last ventral segment produced and broadly rounded posterior margin. 

Internal male genitalia.—Lateral processes rather long, sinuate, and 
narrowed slender apices which are curved slightly dorsally and 
outwardly. Aedeagus abruptly enlarged three-fourths its length with 
rounded apex. Spine ninth segment rather long, tapered short 
pointed tip, directed ventrally and curved slightly anteriorly. 


Holotype male and allotype female and four female para- 
types collected Palm Springs, California, Pro- 
fessor and Mrs. Knull. Types deposited the collections 
the authors. 

Empoasca ingena sp. 


Resembling obstipa size and shape lateral processes but 
with characteristic coloration and projection aedeagus. 
Length 3.5 mm. 
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External bulbous, roundedly produced, more than 
one-third wider between eyes than median length. Color pale white 
marked with red brownish spots. Vertex with pair reddish longi- 
tudinal stripes extending from ocelli base vertex and continuous 
pronotum scutellum. Elytra marked with large reddish blotches, 
with irregular transverse brownish band across apex clavus. 
Apical third elytra smoky. 

Internal processes narrow, tapered 
pointed apices which are curved outwardly. Aedeagus ventral view 
with pair heavy, posteriorly projecting, divergent spines attached 
base apical third. lateral view these are much longer than 
obstipa, extending caudal margin pygofer. The apex aedeagus 
narrowed, produced and rounded. The spine ninth segment broad 
base strongly concavely rounded anterior margin and rapidly 
tapered anteriorly curved pointed apex. 


Holotype male from Barranca, Mexico, 
male paratype from Coscomatepec, (Dampf); and 
male paratype from Toluea Rd., Mexico, (Caldwell), 
all deposited collection authors. 


Empoasca obstipa sp. 


Resembling amara size, general appearance, and shape 
lateral processes, but with characteristic posteriorly projecting 
portion aedeagus. Length 3.5 mm. 


External blunt, roundedly produced, decidedly 
wider between eyes than median length. Color bright green with paler 
green markings. Vertex with paler longitudinal green markings. Elytra 
with hyaline areas along veins, apical third smoky. Female last ventral 
segment roundedly produced. 

Internal male genitalia.—Lateral processes long, slender, tapered 
pointed apices which are curved outwardly tips. Aedeagus narrow 
base, enlarged near apical third with pair stout posteriorly pro- 
jecting spines base enlargement. Apex broader than basal portion 
with broadly rounded truncated tip. Spine ninth segment short, 
tapered and sharply pointed, curved ventrally and anteriorly. 


Holotype male, allotype female and large series male and 
female paratypes from Barranca, Mexico, 
Popotla, Mexico, (Dampf); and Toluea Rd., Mexico, 
2-24-38 (Caldwell), all deposited the collections the 
authors. 


Empoasca camara sp. 


Resembling mexicana and curveola shape lateral processes 
but with distinct spine which similar that curveola 
Oman. Length 3.5 
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External similar curveola, greenish washed with 
yellow. Elytra greenish hyaline. Vertex bluntly, 
duced, about twice wide between eyes median length. Female 
segment roundedly produced. 

Male internal processes lateral view curved 
upward apex; ventral view converging near apex where they 
are abruptly curved outwardly with inwardly curved and pointed 
apices. Aedeagus enlarged apex with upwardly rounded tooth 
anterior edge and bluntly pointed posterior tooth, between which 
the dorsal margin broadly concavely rounded. Spine ninth 
segment long, curved sharply anteriorly tapered long slender 
pointed tip and with pointed spur posterior margin about half 
its length. 


Holotype male, allotype female, and two female paratypes, 
all from Santiago, Chile, and deposited the Herbert Osborn 
Collection, Ohio State University. 


MOSQUITO CONTROL. METHODS FOR ABATEMENT DISEASE 
figures. THE COMMONWEALTH East 57th St., New York. 1940. 
Price $3.50. 


The nuisance importance mosquitoes recognized everybody and their 
function vectors disease gradually becoming common knowledge. Hence 
these insects, like rattlesnakes, are highly and justly unpopular with the public. 
Mosquito control annually requires the activities many people and the expendi- 
ture large amounts money. order make efforts effective and money well 
spent entomologist and engineer, who have collaborated for many years, 
have written guide for the benefit those individuals who are concerned with 
the mosquito problem. 

The following list titles should not only indicate the contents this guide 
but also briefly impress upon our minds the variegated nature its subject. The 
contents are: Introduction; Economic importance mosquitoes; Laws and agencies 
for mosquito abatement; Preliminaries abatement procedures; Education the 
public; Finding mosquito breeding places; Abatement methods, general principles; 
Drainage and reclamation fresh-water marshes; Drainage and reclamation 
salt-water marshes; Filling, pumping, and flushing; Oils and larvicides; Methods 
application oils and larvicides; Mosquito control use fish; Supplementary 
protective measures; Special features mosquito control urban areas; Special 
features mosquito control rural areas; Species sanitation and naturalistic 
control; The principal malaria-transmitting anophelines the world; Suggestive 
associations mosquitoes grouped according typical larval habitat; Classifica- 
tion mosquito abatement methods; Selected list books and articles 
mosquito species and biology; and Index. There bibliography the end 
most the chapters. 

The widespread usefulness indicated the titles amply proven the text. 
There information for the economic entomologist whether engaged teaching 
mosquito abatement; for teachers variety fields and specifically public 
health and sanitary engineering. main item most abatement programs 
financial and throughout the book methods for computing cost are given and they 
are usually illustrated with actual examples. The fear cost should not deter 
action given situation until the problem has been studied because remedial 
measures are frequently inexpensive. would impossible, without showing 
partiality, illustrate the book’s value citing additional examples for this 
guide uniformly excellent and complete all respects. obligation 
point out, however, that the public relations aspects mosquito contro! 
VENARD. 
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CARTERETTA CARTERI CLAVATA, NEW SUBSPECIES 
FROM NEVADA, AND NOTES SYNONYMY 


NEWELL Goop 


Associate Entomologist, United States Public Health Service 
San Francisco, Calif. 


Among the ectoparasites collected for identification during 
routine plague survey operations Western United States 
there was found pair fleas closely related to, but not identical 
with, the species described Fox 1927 Carteretta carteri. 
These specimens are here described new subspecies 
carteri. 


Carteretta carteri clavata new subspecies 


Male and Female. Head—Shape head, number and position 
bristles preantennal region, and spines genal comb carteri 
Fox 1927. Eyes vestigial, rather lightly pigmented, tapering 
narrow point ventrally and partially merged with the posterior genal 
margin. Labial palpus extending three-fourths the length the fore 
coxa. Bristles occiput follows: upper anterior row (male) 
(female) lower posterior row (male) (female). 

are spines the pronotal comb, but the male 
the lower spine each side small. The length the hind femur 
0.38 mm. (male), and 0.39 mm. (female). 

are apical spines the abdominal tergites 
follows (on the two sides together): Male—Tergite I=6, III=6, 
IV=4, V=2; IV=3, V=0. The basal 
abdominal sternite bears, either side near the middle, single hair 
the male, and patch fine bristles hairs the female. The 
abdominal sternites bear ventrally the following number bristles: 
each side; (female)—basal III VI=8 each, There are 
antepygidial bristles (A. br.) each side both the male and 
female. Unfortunately the type (male) the lower two each side 
are broken. The average lengths the antepygidial bristles the two 
sides the allotype (female) are follows: upper inner=0.11 mm., 
mm., outer lower=0.24 mm. The pygidium (Pyg.) 
nearly straight above the male, but moderately convex the female. 

Modified segments. Male—The upper process the clasper much 
less prominent than carteri and the sinus separating the processes 
very shallow. The upper process bears two large bristles and hair. 
The movable finger (F) the clasper shorter (total length 0.195 mm.), 
and more club-shaped than carteri, being enlarged distally 
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both dorsal and ventral margins. The apex more pointed and the pair 
heavy bristles are placed farther from the apex. The manubrium (M) 
the clasper shorter and much more curved than carteri. 
the internal paramere (Par) the penis the ventral process less 
slender than carteri and has much more pronounced apical 
hook. The dorsal process the paramere bears two pointed teeth 
thorn-like projections the antero-dorsal margin and sharply and 
obliquely cut off the apex. The external paramere much smaller 
and narrower than carteri and bears deep sinus terminally. 
The internal part sternite sinuate along the posterior margin. 
The external part shorter than carteri, the length along the 


Ap.br. 


Carteretta carteri subspecies, male, modified segments. 112. 


Abbreviations.—Ap. br., antepygidial bristles; F., movable finger clasper; 
M., manubrium clasper; P., immovable process clasper; Par., paramere 
penis; Pen., penis; Pyg., pygidium; pen., spring penis; St., sternite. 


dorsal margin from elbow apex being 0.13 mm., while that 
carteri from Monterey County averages 0.185 mm. The apical one-half 
sternite straight the dorsal margin and convex ventrally. 
Each side sternite bears two hairs and bristle near the apex and 
another bristle and small hair about one-third its length from 
the apex. 

Modified segments. Female—The stylet times long broad 
the base and bears one long terminal bristle and one subapical and 
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one lateral bristle. Unfortunately the receptaculum seminis our 
specimen turned directly upwards, e., crosswise the specimen. 
appears, however, smaller (diameter head 0.075 mm.), the 
head more globular and its surface more granulated, and the tail shorter 
and broader than carteri. Sternite VII broken the allotype. 
Sternite VIII somewhat larger than carteri, and its apex ter- 
minates rather blunt point. Each side this sternite bears about 
large bristles and about smaller bristles arranged irregularly. 
Sternite the anal sternite bears bristles either side the 
ventral angle carteri but they are less closely bunched and the 
anterior bristle much thinner than the other two. 

Total length—(male) 2.13 mm.; (female) 2.75 mm. 

Described from the holotype male and allotype female. 


Type County, Nevada. 

Type sp. (truet Shufeldt ?). 

male collected miles northwest Las Vegas, 
Clark County, Nevada, elevation 2400 feet, April 16, 1938, 
from Peromyscus sp. female collected 
miles northwest Las Vegas, Clark County, Nevada, elevation 
2160 feet, April 1938, from Peromyscus eremicus. Both 
specimens were collected Gonderman the United 
States Public Health Service Plague Survey. and 
allotype the collection the United States Public Health 
Service, Plague Suppressive Measures Laboratory, San Fran- 
cisco, California. 


Carteretta Fox 


Fox. Trans. Amer. Ent. Soc. 53: 209. 
Synonym: Trirachipsylla Stewart 1940 (Pan-Pac. Ent. 16: 23-24). 


Carteretta carteri carteri Fox 1927 


Carteri Fox, Trans. Amer. Ent. Soc. 53: 209-210. male 
from Neotoma fuscipes, Los Angeles, California. 

Feb. 10, digitiformis Stewart, Pan-Pac. Ent. 16: 24-25, 
figs. 14, 15. Males and females from Perognathus californicus and Peromyscus 
Monterey County, Calif. Description male and female. Holotype male 
and allotype female from Perognathus californicus. 

March 22, 1940. carteri Fox, Jellison, Pub. Health Repts. 55: 
489-490, fig. Males and females from Perognathus californicus, Peromyscus 
maniculatus, and Peromyscus Monterey County, California. Description 
female. Allotype from Peromyscus 


The specimens used Stewart and those used Jellison 
were obtained the same location, e., the Hastings Natural 
History Reservation, near Jamesburg, Monterey County, Cal- 
ifornia. The present writer had the opportunity studying the 
specimens used Jellison and comparing male this 
series with the type specimen carteri the National 
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Museum, November, 1939, and feels that the following notes 
may value. 

the Monterey County specimens, the eye somewhat 
more heavily pigmented than the type. The set row 
short hairs along posterior margin antennal men- 
tioned Fox his original description, actually consists, 
both the type and most the Monterey County specimens, 
two unevenly spaced close set rows small, fine spinulets. 

The movable finger the clasper the same length the 
Monterey County specimens the type (0.24 mm.), but the 
width the movable finger somewhat greater the former 
than the type. The average greatest width, through the 
club, Monterey County specimens used Jellison 0.044 
mm., while that the type 0.037 mm. The manubrium 
the clasper Monterey County specimens somewhat longer 
and more sharply upturned the extreme tip than the 
type, the relative lengths being for Monterey County 
males and the type male, respectively. 

There appear other differences significant varia- 
tions between the type and specimens from Monterey County. 
The writer feels that these fine distinctions are definitely less 
than specific value and are unlikely even subspecific 
value. If, when some topotypes carteri are obtained, 
found that the slight variations given above prove constant and 
subspecific value, the name digitiformis Stewart will 
available. 


THE NATURAL WAY pages xiv and 221, 
150 illustrations. 1941. inches, linen. Published 
Co., Park St., Boston, Mass. Price, $3.00. 


The editorial interest drawing and particularly scientific illustration 
for fifteen years the leading instructor drawing the New York Art Students’ 
League, has received many glowing review notices his manual which was only 
rough draft the time his early death 1938. has been completed from 
his teaching notes. Some the critics have rated Nicolaides one the very 
great teachers drawing the history art. had the unique ability get 
each student express his her own personal feelings and develop personal 
style technique. Nicolaides classes two students arrived the same 
result. Each put his own interpretation into his particular drawing. Thus the 
great teacher’s instruction dealt with expression, not form arrangement 
much did with the expression movement and emotion. dealt with 
poses and gestures, not with reliefs and contours. 

have written enough concerning remarkable teacher and the volume 
outlining his methods warn our readers that the book little value 
draftsman science. interesting work because endeavors develop 
mastery over drawing that point where becomes something else than 
draftsmanship, where passes over into fine art.—C. 


THE ENTOMOLOGICAL SOCIETY AMERICA 


PROCEEDINGS THE THIRTY-SIXTH ANNUAL MEETING 
San Francisco, California, December 29, 1941-January 1942 


The Entomological Society America held its Thirty-sixth Annual 
Meeting Monday, Tuesday, Wednesday and Thursday the 
St. Francis Hotel. This was the first time the Annual Meeting occurred 
separate city from that designated the American Association for 
the Advancement Science. 

Monday morning joint session was held with the Teaching Section 
the American Association Economic Entomologists. The program 
Two general subjects were discussed Service Courses Should 
Offered Entomology for Non-professional and Ideal 
Undergraduate Training for Professional Dr. Stanley 
Freeborn presided. 

The annual joint symposium arranged our Society and the 
American Association Economic Entomologists was held Monday 
afternoon. The subject was ‘‘The Relation Taxonomy Economic 
Professor Cockerell presided and introduced 
the speakers. Professor Essig discussed ‘‘The Significance 
Taxonomy the General Field Economic Mr. 
Muesebeck, Dr. Boyce, and Mr. Clausen each discussed 
some the fundamental taxonomic problems involved certain 
selected fields economic entomology. Dr. Frison closed the 
symposium with discussion Significance Economic Ento- 
mology the Field Insect The close and fundamental 
relationships existing between these two fields were emphasized all 
the speakers and resulted better appreciation and understanding 
all who were present the dependence the one upon the other. 

The Annual Public Address the Society was held the California 
Academy Sciences Golden Gate Park, Monday evening. The 
address was given Professor Ferris Leland Stanford Uni- 
versity. abstract the address Morphology and 
follows: 

and other experimental biologists who are interested 
the problems evolution are unable carry their investigations beyond 
the limits the species, since the technique hybridization upon 
which they are dependent cannot applied beyond that point. Yet, 
Goldschmidt has remarked, ‘The laws which are supposed explain 
the diversification species must also account for families, orders and 
phyla and the attempt arrive some understanding these 
laws must proceed the methods the comparative anatomist. 
the contribution which can possibly made the student the 
comparative anatomy the Arthropoda that shall here consider. 

various reasons not now have sound body knowledge 
concerning the comparative morphology the Insecta. The reasons 


114 


the Thirty-sixth Annual Meeting 115 


are part found the historical development Entomology 
and part the enormous abundance material that presented 
the hundreds thousands insect and other Arthropodan 
species. This abundance material has been especially important, since 
has led fundamental misconceptions concerning the ‘plasticity’ 
insect structure and the capacity this structure respond the 
‘pressure the environment.’ 

the contention here maintained that attempting develop 
sound comparative morphology the Insecta necessary, first 
all, establish body sound, controlling principles and adhere 
rigid discipline. Two fundamental principles, for example, are these. 
First: every structure must seen and seen correctly. Second: every 
structure must accounted for morphologically. There are other 
principles and basic assumptions that must also established. The 
discipline consists undeviating adherence these principles. 

these principles are recognized and the necessary accom- 
panying discipline maintained find that the morphology the 
Insecta falls into simple and internally consistent system funda- 
mental patterns. Each these patterns derived from antecedent 
pattern, for the most part through processes which involve change 
the shape proportions parts, consolidation parts, loss 
parts. The addition the pattern anything that totally new 
occurrence comparative rarity. The great diversity insect form has 
been achieved not any great ‘plasticity’ fundamental structure, 
but mere alteration details. The head capsule the most highly 
modified insect explainable the basis structures that are fully 
developed the head capsule the Symphyla, with the sole exception 
the eyes which have perhaps been secondarily lost the latter group. 

work already done accord with the principles and the dis- 
cipline previously mentioned suggests that evolution the Insecta has 
not been merely process change. has involved also the fixing 
limits beyond which change seems not proceed except loss. The 
fixing these limits has resulted the setting comparatively 
small number fundamental patterns. Within these minor patterns 
have been established. The possibilities evolution have thus become 
progressively restricted. For this process the descriptive phrase, ‘the 
sequential stabilization genetic patterns,’ suggested. 

view that comparative morphology has anything with 
the function the structures involved here rejected. The opinion 
maintained that functional needs have done nothing more than take 
the material offered them the evolutionary capacities which are 
inherent the genetic materials the organism and which are con- 
fined within limits that are inherent those materials, and then the 
processes selection make the best them. The fundamental 
structure not thereby altered. 

are suggestions which remain tested future mor- 
phological work. 

thesis maintained that can arrive proper treatment 
the enormous mass material offered the Arthropoda 
should able see what happens after evolutionary processes have 
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passed beyond the limits the species and thus beyond the ken the 
geneticist and experimentalist. should able test any evolution- 
ary hypothesis that may proposed and should able make 
genuine contribution the advancement biological 
FERRIS. 

The Public Address was followed informal reception the 
African Hall the California Academy Sciences where refreshments 
were served. Many those attendance took advantage the 
occasion visit the insect collections the Academy. Approximately 
five hundred persons attended the Public Address and the Informal 
Reception. All were grateful the California Academy Sciences for 
most interesting session and for the excellent social evening, well 
the local committee for arranging transportation facilities for the 
occasion. 

The Taxonomists’ Conference which was such successful feature 
the Philadelphia meeting 1940 was scheduled for second session 
San Francisco Tuesday afternoon. The topic discussed was, 
type Mr. Muesebeck led the discussion. very 
profitable afternoon was spent the consideration the numerous 
problems which arise connection with this phase nomenclature. 
The Society indebted Mr. Muesebeck for his leadership and guid- 
ance the presentation all sides this taxonomic question. The 
attendance the session was gratifying and the participation large 
number those attendance gave the discussion added interest. 

Thursday was given over tour the University California 
Berkeley and Golden Gate Park San Francisco. The Division 
Entomology and Parasitology held open house Thursday morning 
the Berkeley campus. The visitors were escorted members the 
Graduate Club the Division and had the privilege viewing most 
interesting and instructive exhibits the various entomological projects 
under way. Luncheon was served the International House, and this 
was followed visit Golden Gate Park. 

The Entomologists’ Dinner was held Thursday evening the 
Sir Francis Drake Hotel with three hundred more persons attend- 
ance. This was most successful social occasion and offered fitting 
climax the week’s activities. 

The attendance San Francisco was surprisingly good view the 
adverse conditions which prevailed account the Pearl Harbor 
attack just three weeks before. 


The program presented the four day meeting follows: 


Opening Session, Monday Morning, December 


The Society was called order 9:30 President 
Herms the Italian Room the St. Francis Hotel. President Herms 
appointed the following committees: 

Nominating Committee—E. Chairman; CAMPBELL, 
KNOWLTON. 


Resolutions HASEMAN, Chairman; LINSLEY, 
OMAN. 
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RAYMOND OsBURN. 


President Herms introduced Dr. STANLEY FREEBORN, Chairman 
the Teaching Section the American Association Economic 
Entomologists who presided the joint session the Teaching Section 
and our Society. 


The following papers were presented 


THE TRAINING ENTOMOLOGISTS 


Courses Should Offered Entomology for Non-professional 
Students 
For General Agricultural Students. (10 min.) New Mexico 
College Agriculture, State College, New Mexico. 

For Students Forestry. (10 min.) Bureau Entomology 
and Plant Quarantine, Berkeley, California. 

For Medical Students. (10 min.) University California, 
Berkeley, California. 

For General Biology Students. (10 min.) Montana State 
College, Bozeman, Montana. 

Ideal Undergraduate Training for Professional Entomology. 

Terminal Training. (15 min.) Mississippi State College, 
State College, Mississippi. 

Preparation for Graduate Work. (15 min.) University 
Michigan, Ann Arbor, Michigan. 


The Society then adjourned meet with the American Associa- 
tion Economic Entomologists hear the address their PRESIDENT, 
Dr. PARKER. 


Second Session, Monday Afternoon, December 


SESSION WITH AMERICAN ASSOCIATION 
Economic ENTOMOLOGISTS 


SYMPOSIUM 


The following papers were 


The Significance Taxonomy the General Field Economic Entomology. 
(30 min.) University California, Berkeley, California. 
Fundamental Taxonomic Problems Selected Fields Applied Entomology. 
Plant Quarantine and Nursery Inspection. (20 min.) MUESEBECK, 
Bureau Entomology and Plant Quarantine, Washington, 
Chemical Control. (20 min.) Boyce, Citrus Experiment Station, 
Riverside, California. 
Biological Control. (20 min.) Bureau Entomology and 
Plant Quarantine, Washington, 
The Significance Econcmic Entcmology the Field Insect Taxonomy. (30 
min.) Frison, Illinois Natural History Survey, Urbana, Illinois. 


Third Session, Monday Evening, December 


The Session was called order PRESIDENT HERMs 8:00 
the hall the California Academy Sciences. President 
Herms introduced the speaker the evening, FERRIS 
Leland Stanford University, who spoke the subject 
Morphology and Evolution.” 


} 
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Fourth Session, Tuesday Morning, December 
The Session was called order President HERMs 10:00 


and the following papers were presented: 
The Primary Larva and Systematic Position the Meloid Genus Poreospasta 


(Coleoptera.) min.) (Lantern.) University Cal- 
ifornia, Berkeley, California. 


The Distribution and Origin the Osmiine Bees Adapted the Deserts 


North America. MICHENER, University California, 
Berkeley, California. 


Macroveliidae, Proposed New Family Semi-aquatic Hemiptera. (10 min.) 


(Lantern, 2x2.) McKinstry, University California, Davis, 
California. 


Concerning the Distribution Some American Corixidae. (10 min.) (Lan- 


tern.) HUNGERFORD, University Kansas, Lawrence, Kansas. 


Some Entomological Aspects Mosquital Transmission the Virus 


Equine Encephalomyelitis. (15 min.) University Cali- 
fornia, Berkeley, California. 


Authentic Attack Humans the Screwworm, Cochliomyia americana 


and (10 min.) (Lantern, 2x2.) University Missouri, 
Columbia, Missouri. 


Seasonal History Studies Some Minnesota Phalaenidae (=Noctuidae.) 


(10 min.) (Lantern.) HERBERT University Minnesota, St. 
Paul, Minnesota. 


Host Plant Records Cercopidae North America, North Mexico 


(Homoptera). min.) KATHLEEN University Kansas, 
Lawrence, Kansas. 


The Life History Trichodes Larval Predator the Nests Bees 


and Wasps. (10 min.) (Lantern.) and 
University California, Berkeley, California. 


Fifth Session, Tuesday Afternoon, December 
The Session was called order Mr. MUESEBECK 


2:00 


informal discussion the topic ‘‘Genotype Fixation” was par- 


ticipated the members. 


Sixth Session, Wednesday Morning, December 
The Session was called order PRESIDENT HERMs 


10:00 and the following papers were presented: 


10. 


12. 


New Species the Genus Halictophagus with Key the Genus North 
America (Halictophagidae, Strepsiptera.) (10 min.) (Lantern.) RICHARD 
University California, Los Angeles, California. 

Observations Eriophyid Life Histories. (20 min.) (Lantern.) 
KEIFER, State Department Agriculture, Sacramento, California. 

Notes the Classification the Reduviidae with New Subfamily from 
South America. (10 min.) (Lantern, 2x2.) University 
California, Davis, California. 


The Osmotic Pressure the Blood Several Insect Species. (15 min.) 


and University California, Berkeley, California. 


Ovulation Relation Oviposition the Parasitic Hymenoptera. (20 min.) 


(Lantern.) Citrus Experiment Station, Riverside, 
California. 


Cuticular Permeability and Its Relationship Toxicity. (15 min.) Ricks 


and Hoskins, University California, Berkeley, California. 


Comparative Study the Appendages the Eighth and Ninth Abdominal 


Segments Insects. (15 min.) (Lantern.) CHARLES MICHENER, Uni- 
versity California, Berkeley, California. 


Convenient Cage for Confining Sucking Insects Plants Connection with 


Injury Studies. (Lantern.) New Mexico College 
Agriculture, State College, New Mexico. 


the Thirty-sixth Annual Meeting 119 


Seventh Session, Wednesday Afternoon, December 


and the following papers were presented: 


18. Some Observations the Structure the Insect Head. (Lantern.) 
Ferris, Natural History Museum, Stanford University, California. 

19. The Musculature the Labrum, Labium and Pharyngeal Region Adult and 
Immature Coleoptera. (15 min.) (Lantern, 2x2). Bureau 
Entomology and Plant Quarantine, Gulfport, Mississippi. 

20. Emergence Chaoborus astictopus and from Clear Lake. (10 min.) 
and Plant Quarantine, Nice, California. 

21. Biology the Immature Stages the Clear Lake Gnat, Chaoborus astictopus 
and (10 min.) Bureau Entomology and 
Plant Quarantine, Nice, California. 

22. Taxonomic and Distributional Study Simuliidae Western United 
States. (By title.) and Utah Agricul- 
tural College, Logan, Utah. 

23. Swimming and Burrowing Activities Mayfly Nymphs the Genus Hex- 
agenia. (By title.) Tennessee Valley Authority, Norris, 
Tennessee. 

24. Unorthodox Spermatheca and Two Pairs Colleterial Glands Lepidop- 
tera. (By title.) Lincoln University, Pennsylvania. 

25. The Oviposition Certain Captive Mosquitoes Inorganic Solutions. (By 
title.) Happy Grove College, Hectors River, 
Jamaica, 


The following report the Annual Business Meeting which 
was held Wednesday afternoon, December 31, following the paper 
reading session: 


REPORT THE SECRETARY 


During the year 1941, the following, having been duly nominated and recom- 
mended, were elected members the Society mail ballot the Executive 
Committee: 

ALFRED BERTAGNOLLI, Division Entomology, University Farm, St. Paul, 

Minnesota. 

CHICKERING, 206 South Mingo St., Albion, Michigan. 

JENSEN, 1583 St., San Bernardino, California. 

JR., 620 17th St., Knoxville, Tennessee. 

Lawrence, Kansas. 

GILBERT WRIGHT, State Museum, Springfield, Illinois. 

With the approval the Executive Committee joint symposium the 
subject Relation Taxonomy Economic was arranged 
with the American Association Economic Entomologists. 

With the approval the Executive Committee joint meeting with the Teach- 
ing Section the American Association Economic Entomologists was arranged. 

Dr. kindly consented act chairman the local com- 
mittee arrangements San Francisco represent our Society and the 
American Association Economic Entomologists and was appointed 
PRESIDENT HERMS. Other members the local committee were ARMITAGE, 

With the approval the Executive Committee 
Leland Stanford University, was invited give the Annual Public Address the 
San Francisco meeting. 

PRESIDENT appointed Dr. Lutz serve official delegate 
the Society the celebration Fordham University, New York 
City, September 15-17, 1941 


4 
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PRESIDENT HERMs appointed Dr. serve official delegate 
the Society the one hundred and seventy-fifth anniversary Rutgers Uni- 
versity, New Brunswick, New Jersey, October 10-11, 1941. 


The Executive Committee, voting mail, unanimously approved the request 
the Thomas Say Foundation Committee for loan from the Permanent Fund 
the Society finance the publication fourth volume the Thomas Say 
Foundation Series. 


The Executive Committee met 7:30 M., December 30, 1941, the St. 
Francis Hotel, San Francisco, California, the following officers being present: 
and CLARENCE One other member the committee 
was present: The following alternates designated the 
PRESIDENT, served place the absent members the committee: 


The following were elected membership the Society: 

Barrett, Hunt Creek Experiment Station, Lewiston, Michigan. 

Ivan Brooks, Dept. Entomology, Purdue University, Lafayette, Indiana. 

Roy CHAMBERLAIN, Dept. Entomology, Montana State College, Boze- 
man, Montana. 

Cor, c/o Butcher Co., 2030 Bax St., Los Angeles, California. 

Cook, Hamilton Drive, Beverly Hills, California. 

Box 639, Gulfport, Mississippi. 

112 Agricultural Hall, University California, Berkeley, 
California. 

Estacion Experimental Agricola, Casilla 37, Canete, 

BROTHER JAMES, Manhattan College, Spuyten Duyvil Parkway, 
New York, 

Dept. Biology, Loyola University, Los Angeles, California. 

Fernald Hall, Massachusetts State College, 
Massachusetts. 

Kent, Avondale Apts. No. 21, Jackson and Kings Road, Corvallis, 

Mappock, Dept. Entomology, Utah State College, Logan, Utah. 

218 Center St., Covina, California. 

Don Dept. Entomology, Montana State College, Bozeman, 
Montana. 

Morris Division Entomology, University Farm, St. Paul, 
Minnesota. 

Dept. Entomology, Cornell University, Ithaca, New York. 

REECE SAILER, 316 Snow Hall, University Kansas, Lawrence, Kansas. 

Jack Dept. Zoology, Texas University, Austin, Texas. 

Division Entomology and Parasitology, University 
California, Berkeley, California. 

West, Box 142, State College, Mississippi. 

WEYMARN, 2086 St., San Francisco, California. 

Biology Dept., Louisiana Polytechnic Institute, Ruston, 
Louisiana. 

ZIMMERMAN, Bishop Museum, Honolulu, 


The following have resigned during the year: Paut ALLEN, JR., MARY 
WILEY and INEz WILLIAMs. 


The following have been automatically dropped from membership either 
because failure for three more years pay dues because they cannot 
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The Executive Committee elected the following Fellows: BASINGER, 


The Executive Committee unanimously nominated the following for Honorary 
Fellowship their meeting Philadelphia, 1940: Bovine and 
The election ballot was held the fall 1941, each member the 
Society receiving ballot mail with the request that returned imme- 
diately. Three hundred and twenty-eight ballots have been returned the 
SECRETARY. Both were elected. 


The Society has suffered the loss death the following fourteen members 
and former members during the past year: GEORGE 
Myron Swenk, JAMES and WARREN WILLIs. 


GEORGE member our society since 1936, was born 
Jewell, North Dakota, 1897, and died St. Paul, Minnesota, December 31, 1940. 
His boyhood was spent Enderlin and Lucca, North Dakota. Later attended 
Concordia Academy and Concordia College Moorhead, Minnesota, and grad- 
uated from the college 1920. was biology instructor Eureka Lutheran 
College Eureka, North Dakota, until the school closed. then became 
biology instructor and athletic coach the former Luther College St. Paul, 
Minnesota. took his Master’s Degree with major botany and minor 
entomology the University Minnesota. was instructor biology 
Eveleth Junior College, Eveleth, Minnesota, from the fall 1939 until his death. 
was married 1922 Marie Alward, Mankato, Minnesota, who survives 
him. 


member our society since 1927, was born 
Vandecar, Ontario, Canada, November 27, 1900, and died Auburn, Indiana 
July 29, 1941, following short illness. spent his early years the farm. 
After graduating from high school attended Ontario Agricultural College 
where obtained the degree Bachelor Scientific Agriculture June, 1923. 
Three years later, June, 1926, obtained the degree Master Arts from the 
University Western Ontario. September, 1926, registered 
State College for further graduate work. Previous this time had been 
associated with the Canadian Entomological Service for two and one-half years 
corn borer research. March, 1927, accepted appointment with the 
Department Entomology the Purdue University Agricultural Experiment 
Station. the time his death held the position Associate Entomology 
charge the European Corn Borer Research Laboratory. student, 
showed native ability master scientific principles and technical 
problems. was selected for membership Sigma and Phi Kappa Phi. 
was also member the American Association for the Advancement 
Science, American Association Economic Entomologists and the Indiana 
Academy Science. conducted research variety crop pests, 
including gladiolus thrips, cutworms, and tomato nematodes, but far his major 
contributions were those pertaining the European corn borer. His detailed 
studies the life history and habits the corn borer, effect date and rate 
planting corn, relation sanitary and cultural practices, such plowing, ensiling 
and shredding corn borer abundance, hybrid corn resistance and tolerance, and 
attractiveness types lights the corn borer moths, are the bases preventive 
and control recommendations for the European corn borer Indiana. was 
our privilege closely associated with for many years. was 
likable, generous, hard worker, thorough, and always careful the planning 
and execution his research investigations. Not only was careful planning 
and executing his research, but also capable interpreting the results. GEORGE 
lived short life, but during those few years achieved much. was 
the author many technical and popular papers which are valuable contribu- 
tions the science Entomology and the results his life work will have 
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permanent value American Agriculture. who knew him intimately will 

remember him true friend and ingenious technician, well benefactor 

mankind. survived his wife, Annie Hilda Ficht, and his father. 
—J. Davis. 

CLARENCE PRESTON GILLETTE, Charter Member our Society, fellow 
since 1907 and Honorary Fellow since 1937, was born April 1859, Maple 
Corners, Ionia County, Michigan, the son William Henry and Larissa Preston 
Gillette, and died his home Fort Collins, Colorado, January 1941. His 
elementary education was received the rural schools Michigan where 
later taught for time. 1886 received the degree Bachelor Science from 
Michigan State College and 1887 the degree Master Science. The same 
institution conferred the honorary degree Doctor Science upon him 1916. 
One year graduate study was done the University Illinois under Dr. 
Forbes. 1888 after serving for time assistant the Department Zoology, 
Michigan State College, was made entomologist the Iowa State College 
Agricultural Experiment Station, Ames, Iowa, which position held until 1891 
when was called take charge new department Zoology, Entomology 
and Physiology the Colorado Agricultural College, now the Colorado State College 
Agriculture and Mechanical Arts. 1907 Dr. Gillette became Colorado’s first 
State Entomologist. filled this position for twenty-four years addition 
his college duties and the work which came, July 1910, when was made 
Director the Colorado Agricultural Experiment Station. became Director 
Emeritus the Colorado Experiment Station and Professor Emeritus Ento- 
mology and Zoology Sept. 1932. During the last several years his active 
service was Vice-President Colorado State College. spite his many 
administrative duties has long list titles his credit the taxonomic and 
economic fields. His principal work taxonomy was with the Cynipidae, Cicadel- 
lidae and Aphidae. Many new species those groups were described him. 
State created one the first county systems for handling control 
and regulatory work. was eminently successful experiment station 
director, instilling all workers the confidence, loyalty and peace mind 
essential scientific research. loved teaching and was outstanding teacher 
attested the success his students and their very high regard for him. 
was very generous his time and energy helping students their work and 
with their personal problems. 

Dr. Gillette took active part community and church affairs. 
member several civic organizations, twice president the County Red Cross 
and was always willing lend assistance any move for community betterment. 
Sunday School class which taught for many years was always well attended 
and was known for its open and free discussion. was member the Board 
Trustees the First Presbyterian Church Fort Collins for almost fifty years. 

Dr. Gillette was fellow the American Association for the Advancement 
Science, Charter Member the American Association Economic Entomolo- 
gists and its President 1901, Honorary Member the Iowa Academy Sci- 
ences, member the Colorado-Wyoming Academy Sciences, the American 
Genetic Association, and the American Eugenics Society. was Chairman 
the Rocky Mountain Conference Entomologists from its organization 1923 
until 1939, when was made Honorary Chairman. was member the 
honorary societies Sigma Xi, Phi Kappa Phi, and Alpha Zeta. March 31, 1886, 
married Clara Smith, who died 1925. Two daughters, Mrs. Florence 
Malcouronne and Miss Esther Gillette, and two grandchildren, and one great 
grandchild 


ALEXANDRE ARSENE GIRAULT, Charter Member our Society, was born 
Annapolis, Maryland, January 1884, and died Brisbane, Queensland, Australia, 
May 1941. received the Bachelor Science degree from the Virginia Poly- 
technic Institute 1903 and the following year began his professional entomolog- 
ical career field assistant the Bureau Entomology. 1908 accepted 
assistantship the laboratory the State Entomologist Illinois and from 
1909 1911 was assistant entomology the University Illinois. went 
Queensland, Australia, 1911 become entomologist the Bureau Sugar 
Experiment Stations, remaining this position until 1914 when returned the 
United States re-enter the service the federal Bureau Entomology 
expert the classification chalcid flies. For three years remained Wash- 
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ington that capacity, having office the National Museum. 1917 
again went Australia, this time assistant entomologist the Queensland 
Department Agriculture. Although employed only intermittently during recent 
years, remained Australia and continued his studies the field insect 
taxonomy until the time his Mr. Girault’s principal interest was the 
description and classification chalcid flies. described approximately 750 
new genera and many more new species, mostly from Australia, and occasionally 
also described new species Australian thrips. His publications number 
approximately 325 titles, and include large work entitled ‘‘Australian Hymen- 
optera Chalcidoidea’’ which comprises more than 900 pages volumes 
inclusive, the Memoirs the Queensland Museum, published 1912-1915. Most 
his papers, however, are very short, containing merely brief notes and descriptions 
new genera and species; and some them were badly printed small press 
his own. These privately printed papers were distributed comparatively few 
institutions and workers and, therefore, have not been readily available all 
students the chalcid flies. Brilliant, industrious and keen observer, Girault 
might have contributed vastly more than did sound progress the study 
the Chalcidoidea. Unfortunately, was erratic and not suited temperamentally 
for participation undertakings that require co-operative effort. worked 
alone, largely ignoring other investigators the same field and apparently 
unmindful difficulties might creating for future workers. This was, indeed, 
carried the point irreparably damaging type specimens many species 
chalcid flies efforts see certain specific structures which happened 
the moment attach special importance. Furthermore, his descriptions are 
mostly inadequate for the recognition the genera species which they apply. 
Undoubtedly, however, these shortcomings are large measure ascribable 
continuing ill health, and must acknowledged that spite them 
added appreciably our knowledge large and exceedingly complex group 
Hymenoptera.—C. MUESEBECK. 


SAMUEL HENSHAW, Charter Member our Society, and Fellow since 1907, 
was born January 29, 1852, Boston and died the ripe age Cambridge, 
Mass., February 1941. never attended any college, but received the 
honorary degree Master Arts 1903 from Harvard University, and 1926 
was elected Honorary Member the Phi Beta Kappa Society. His connection 
with Harvard began 1891, when acted assistant entomology. retired 
1927 Director the Museum Comparative Zoology, position which 
had held for sixteen years. Prior his appointment Director had served 
successively Librarian and Curator the museum. Henshaw’s active interest 
insects appears have begun the Boston Society Natural History 1876 
when had reached the age 24. There, assistant Alpheus Hyatt, 
naturally developed familiarity with other types animals, but insects still 
remained his first love later years. 1892, was appointed Librarian and 
Secretary for the Boston Society Natural History, retaining this position for 
decade, during which his time was divided between the Boston Society and the 
Harvard Museum. Every working entomologist during the latter part the last 
century and early years the present one was familiar with 
the Coleoptera America North first published 1885. This, 
together with Leconte and Horn’s ‘‘Coleoptera,’’ encouraged many young 
collector insects undertake his first serious entomological work and without 
doubt the number active coleopterists during this period was greatly augmented 
the availability Henshaw’s list. The writer this notice was one such 
individual who worshipped these two ‘‘Bibles’’ that has never forgotten the 
delight neatly arranged collection beetles, named and numbered according 
Henshaw’s list and the several supplements thereto. The latter followed 
1889 and 1895. The last, third supplement, became far too voluminous suit its 
compiler, Henshaw heartily disapproved the taxonomic exem- 
plified Colonel Casey who was particularly active that time increasing 
the North American beetle fauna. Consequently, further supplement appeared 
and twenty-five years elapsed before the appearance Leng’s catalogue 1920. 

Mr. Henshaw was indefatigable worker and the collections, entomological 
and otherwise the Museum Comparative Zoology bear innumerable evidences 
the never-ending attention which gave them. Enormous numbers labels 
the insect collections are his handwriting which was bold flowing script 
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very characteristic form, but never scrawled nor illegible like that most persons 
who vast amount writing. The Museum library also shows his zeal 
listing accessions, checking the receipt journals and numerous other details that 
were meticulously cared for. The Museum Comparative Zoology and its library 
have grown enormously since then, but even during Henshaw’s time was utterly 
impossible for him keep with the endless tasks that imposed upon himself 
and consistently hesitated delegate others. This trait was undoubtedly due 
great part his solicitude for the collections under his care for which 
attempted assume complete personal responsibility. The same attitude was 
apparent other ways. The various rooms the museum required many sep- 
arate keys and Henshaw had long chain which these were attached seem- 
ingly endless variety. This chain carried about with him, selecting one key 
another personally admitted visiting scientists study the collections 
went about his daily routine through the several sections the museum. 

For fifteen years edited and published privately the entomological journal 
and also edited the publications the Museum Comparative Zoology 
during the years that was Curator and later Director the Museum. his 
editorial work examined all manuscripts with eagle eye and was never bashful 
pointing out any careless inaccurate citations those who submitted them. 
had wide experience bibliographic work his apparently caustic remarks 
usually made lasting impression, greatly the benefit zoological literature 
general. His most extensive bibliographic contribution was work 
More Important Contributions American Economic which 
marked the beginning extensive project that has been since continued under 
the auspices the Federal Bureau Entomology and the American Association 
Economic Entomologists. his younger days was one the small group, 
Schwarz and Hagen, who organized the Cambridge Entomological Club 
1874. his later years least, rarely attended meetings the Club, 
other scientific gatherings, but many evenings were spent the museum where 
continued the day’s work solitude and far into the night. 
publications were not numerous, but his influence the development taxonomic 
entomology America was important contribution fully appreciated con- 
temporary workers. was man small stature, but energy. His 
disposition was genial when among those whom was fond with those whom 
felt would further the the museum take full advantage the facili- 
ties offered it. other words, the museum seemed always occupy the first 
place the presence others his manner was sometimes apparently 
gruff even uncompromising, due apparently his manifold duties that cried 
out against interruption. There were many who came study the vast col- 
lections and type specimens conserved the museum and this way HENSHAW 
came into personal contact with very large number working entomologists 

CHARLES member our Society from 1930 1938, died 
Burbank, California, September 1941. received his B.A. degree from 
the University Wisconsin 1924 and his Ph.D. degree from the University 
Colorado 1933. During his teaching career taught entomology and biology 
the University Wisconsin, Pasadena Junior College, the University Cali- 
fornia Los Angeles and the University Colorado. While was naturalist 
first, more recent years devoted his time writing and editing. 
author contributed many original poems outstanding anthology and poetry 
magazines. survived his wife, one daughter, his sister and his mother. 

member our Society since 1927, was born April 1868, 
New York City and died October 29, 1941, Vernon, British Columbia. was 
the son George Hopping, expert accountant, and Laura DeGrasse Hop- 
ping. California 1888 and joined the Cooperative Kaweah Colony 
Tulare county, and 1889 married Katherine Redstone. When the 


Kaweah Colony disintegrated entered partnership the tourist business 
with headquarters Grant Forest Sequoia National Park. Here formed 
many lifelong friendships and met many notable persons. Theodore Roosevelt 
personally engaged him conduct trip pack train from Lone Pine the east 
slope the Sierra Nevadas the San Joaquin valley, but the trip was cancelled 
the last moment due the assassination President McKinley. When his 
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tourist business was terminated 1905 entered the United States Forest 
Service and 1912 his ability entomologist was recognized his appoint- 
ment Forest Entomologist with headquarters San Francisco. served 
seven years this capacity carrying work California, Oregon, New Mexico, 
Arizona and Colorado. was appointed Entomologist Charge the Vernon, 
British Columbia, Insect Laboratory 1919 and held that position for twenty 
years. retired April 1939, with the rank Senior Agricultural Scientist. 
sustained deep loss September, 1929, the death his wife. 
survived Mrs. Eltha Edwards Hopping, whom married May 12, 1939, two 
daughters, Mrs. Parker Talbot San Luis Obispo, California, and Mrs. 
Hughes Nelson, British Columbia, and son, George Hopping, Entomologist 
Charge the Vernon, British Columbia, laboratory. 

member our Society since 1916, was born March 
17, 1859, Visby, the Island Gottland, Sweden, where his father was 
clergyman the State Church, and died Pittsburgh, Pennsylvania, February 
19, 1941. received thorough education general and classical sciences, and 
graduated with highest honors the College Visby. Upon his arrival 
America 1892 took courses the University Kansas natural history, 
specializing entomology and becoming well versed also other branches 
zoology and botany. was appointed assistant entomologist and ornithologist 
the State Laboratory Natural History Illinois and during the 
Columbian Exposition 1893 was given charge the exhibits natural 
history. Dr. was connected with the faculty the University Kansas 
from 1894 1901 Systematic Entomologist and Curator the Entomological 
Museum. 1901 became again associated with the Illinois State Laboratory 
Natural History Systematic Entomologist and Curator the Entomological 
Collections, serving the same time Inspector Nurseries and Orchards for 
the extermination insects injurious vegetation. 1902 was appointed 
Custodian the Section Entomology the Carnegie Museum, Pittsburgh, 
following the invitation the Director, Dr. Holland, one the most dis- 
tinguished entomologists his time. 1923 Dr. became Curator 
Entomology, which position held until January 1941, when was appointed 
Curator Emeritus. was awarded Honorary Doctorate Science the 
University Pittsburgh 1927, and was member the faculty the University 
Advisory Professor Biology. KAHL was member the American 
Association for the Advancement Science, the American Ecological Society, 
Honorary Member Sigma Xi, and member Phi Kappa Psi. Dr. 
enjoyed well deserved reputation one the outstanding authorities Diptera 
and Odonata. possessed exceptionally wide knowledge all the diverse 
branches entomology, uncommon erudition systematics, biology, ecology, 
and was noted for his masterly command entomological bibliography. 
was responsible for the arrangement and supervision the entomological collec- 
tions the Carnegie Museum which are renowned for their richness. Outside 
the scientific field which Dr. gave his special attention, never 
neglected the various angles cultural life his community. was Chairman 
the Committee for the Swedish National Room the University Pittsburgh, 
and was responsible for organizing the efforts his countrymen during the creation 
suitable memorial reflecting the traditions the land his birth. was 
actively assisted this cause his able wife, who presided over the Swedish 
Women’s Committee. 1940 the King Sweden conferred upon Dr. Kahl the 
Knighthood the First Class the Royal Order Vasa recognition his 
valuable services rendered connection with cultural relations with Sweden. 
was citizen the United States, having become adopted son this 
country shortly after his arrival America that might stay permanently 
the New World. Dr. endeared himself host friends his com- 
munity. was revered and beloved for his invariable graciousness, kindly 
disposition, and his willingness every help his command. long and 
useful life serenely and actively spent among the things loved came peaceful 
close.—A. AVINOFF. 

James ALLEN NELSON, member our Society since 1907 and Fellow since 
1940, was born Urbana, Ohio, April 29, 1875, and died Gambier, Ohio, August 
1941. was graduated from Kenyon College with the degree Ph.B. 1898 
and received the Ph.D. degree from the University Pennsylvania 1903. His 


‘ 


126 Annals Entomological Society XXXV, 


doctor’s thesis was cell lineage study the early development species 
Dinophilus, which later gave the specific name Conklini, member 
primitive group animals which have been variously placed among rotifers, 
annelids and tubellaria. Later also studied the adult structure this species 
and from both pieces work concluded that the genus has close affiliations with 
the chaetopod annelids. His graduate work did not include enough insects 
and spiders meet his desires, and 1904 accepted honorary fellowship 
Cornell University where remained for four years. worked under Pro- 
fessor Comstock and made contributions the palpi spiders. Because the 
high skill which had shown microscopic work the field embryology, and 
also because the newer interests which had acquired insects, was 
appointed the Bureau Entomology 1908. Here prepared his noted 
book the embryology the honeybee and later published papers the larval 
structure and abdominal segmentation this species. With Sturtevant and 
others published observations honeybee growth. one who worked 
with him, acknowledgment should also made his keen interest anything 
which would add the facilities and effectiveness the office with which 
was associated. resigned his position 1918 because ill health and was not 
again able undertake regular activity. His keen interest gardening and 
his skill the piano provided him with abounding interests for the remainder 
his life. finally settled his old college town, Gambier, where took 
much interest the affairs students, members the faculty and his fellow 
citizens the community. was member the American Society 
Zoologists, the American Association Economic Entomologists and the Ohio 
Academy Sciences. survived his wife and one daughter. 
—E. 


STRONG, member our Society since 1931, was born Russell, Iowa, 
1886, the son Hez and Julia (Ashby) Strong, and died Madera Canyon, 
near Tucson, Arizona, June 1941. received his only formal education the 
public schools Nehawka, Nebraska. Dr. career plant quarantine 
and inspection work began California August, 1910. From that date 
occupied the positions horticultural inspector, deputy quarantine officer, chief 
deputy quarantine officer and chief the Bureau Plant Quarantine for the 
California Department Agriculture until 1925 was appointed Assistant 
Director Agriculture for the State California. His service with the Cali- 
fornia Agriculture Department was interrupted twice: first, March, 1918, when 
resigned join the army and served with the 537th Engineers until July, 1919, 
twelve months which time were spent France with the American Expedi- 
tionary Force. The second lapse his work with the California Department 
occurred 1923 when was appointed Specialist Plant Quarantine with the 
Federal Horticultural Board the United States Department Agriculture, 
which position left 1925 return California Assistant Director 
Agriculture for that State. December, 1929, Dr. began his permanent 
connection with the United States Department Agriculture when was 
appointed Chief the Plant Quarantine and Control Administration, later known 
the Bureau Plant Quarantine. 1933, the retirement Dr. Marlatt 
Chief the Bureau Entomology, became chief that Bureau; and 1934 
was made Chief the newly consolidated Bureau Entomology and Plant 
Quarantine, which position held until the time his death. 

Dr. STRONG was one the organizers the Western Plant Board and served 
Secretary the Board for several years. The usefulness the Western Plant 
Board led the organization similar regional boards—Central Plant Board, 
Southern Plant Board and Eastern Plant Board; and the work the regional 
boards was finally co-ordinated the organization the National Plant Board. 
took prominent part the preliminary work incident this organization and 
was Chairman the National Plant Board from 1923 1929. 1935, 1937 and 
1938 Dr. took part conferences held Mexico with agricultural officials 
that country. These conferences resulted better understanding and closer 
co-operation pest control problems common both countries. 1938 
served Chairman Commission Technical Experts appointed the Sec- 
retary Agriculture confer the Hague with similar commission the 
Netherlands Government under the provisions Article the Trade Agree- 
ment between the United States and the Netherlands. While this trip con- 
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ferences pertaining entomological and plant quarantine problems were held 
England, France, Belgium and Switzerland. Dr. was member the 
American Association Economic Entomologists, serving its president 1935. 
was also member the Entomological Society Washington. 1938 
received the honorary degree Doctor Science from Louisiana State Univer- 
sity. Dr. knowledge insects, the harm they and the means for 
combating them was all self-acquired. had the reputation being strong 
administrator, being man get results rapidly, and throughout his work 
showed soundness judgment and leadership which led his recognition 
national authority matters pertaining economic entomology and plant 
pathology. survived his widow, Edith (Colton) Strong, 
whom married 1921, three children—Madeline Virginia, Lee A., Jr., and 
Helen Tesora—three sisters and four brothers. Burial with military honors 
took place Arlington National Cemetery. 

Joun NICHOLAS SUMMERS, member our Society since 1908, was born 
Brockton, Massachusetts, January 25, 1884, and died suddenly acute heart 
attack Greenfield, Massachusetts, October 18, 1941. attended the Brock- 
ton public schools and high schools, and graduated from the Massachusetts State 
College 1907 with the degree Bachelor Science, majoring Entomology. 
also received similar degree from Boston University. continued post- 
graduate work Entomology the Massachusetts State College and received 
the Ph. degree 1911. June 16, 1911, was appointed Scientific Assistant 
the Bureau Entomology and later was promoted Entomologist. 1914 
spent several months Europe collecting and shipping parasites the gypsy 
moth this country and collected data relative gypsy moth infestations 
many countries eastern Europe which was great value the gypsy moth 
project this country. was Second Lieutenant the United States Army 
Tank Corps during the World War and was the service from May, 1918, 
August, 1919, most the time being spent France. continued work the 
gypsy moth project the conclusion the World War. 1922 spent six 
months Japan and similar period 1923 collecting and shipping parasites 
the gypsy moth the United States. 1927 had charge the quarantine 
and inspection work the gypsy moth project for the Plant Quarantine and Control 
Administration and continued that work until 1934. Since then has carried 
field and office work gypsy and brown tail moths control and extermination 
work the New England States. the time his death was Administrative 
Officer, Division Gypsy and Brown Tail Moths Control the Bureau Ento- 
mology and Plant Quarantine. was well trained and capable entomologist 
and account his varied experience different types entomological activ- 
ities had large store valuable information which was extremely useful 
carrying work the gypsy moth. prepared number reports and articles 
and had devoted some time lecturing insects and their economic importance. 
was active member the American Association Economic Entomologists, 
the American Legion and other civic organizations and was highly respected 
all who knew him. survived his wife and son, John Summers, Jr. 

—A. 

Myron HARMON SWENK, member our Society from 1907 until 1921, died 
his home Lincoln, Nebraska, July 1941. SWENK became 
member the faculty the University Nebraska 1907, the staff the 
Department Entomology. was appointed Chairman the Department 
1922, position which retained until the time his death. Throughout the 
course his professional career was actively engaged both teaching and 
research and contributed large number publications various phases 
entomology, particularly the fields economic entomology and taxonomy. 
addition published numerous articles the field ornithology and 
mammology. His wife survives him. 

JaMEs member our Society from 1907 1924, was born March 14, 
1853, Bennington, New York, and died Urbana, Illinois, October 14, 1941, 
just three months after the death his wife Lafayette, Indiana, his home for 
years. Troop was graduated from Michigan Agricultural College 
1878 where was associate such notable scientists Clarence Gillette 
and Liberty Hyde Bailey. The next year spent doing postgraduate work 
Cornell University and the winter following study Harvard. 1880 
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returned Michigan Agricultural College become member the Horticul- 
tural Staff, and received his Master Science degree there 1882. 
went Purdue University the fall 1884, retaining his connection with 
this institution the day his death. During his first years Purdue Head 
the Department Horticulture and Entomology, there was only one other 
teacher the Agricultural faculty. addition Entomology and Horti- 
culture, taught Forestry, Botany and Veterinary Science. After years 
Head Horticulture and Entomology the combined department was divided and 
took over the headship the Entomology Department, which held until 
1920 when became Professor Emeritus. From 1899 1907 was State Ento- 
mologist Indiana, which position had charge regulatory work including 
nursery inspection. From 1896 1901 was secretary the Indiana Horticul- 
tural Society, which was president 1933. Because was 
pioneer the field Horticulture and large degree responsible for the 
development this industry Indiana, was affectionately known the 
“Grand Old Man Indiana Many the achievements this 
field Indiana may attributed his far-sightedness and pioneer work. Asa 
teacher was outstanding evidenced the facts remembered and fond 
recollections expressed his many former students. Aside from his official 
duties with Purdue University, was active for many years 
University and community affairs. was Charter Member the Purdue 
Chapters Alpha Zeta and Acacia fraternities. was past commander the 
Lafayette Commandery Knights Templars, which was also Prelate for 
years. was active church circles, being Superintendent the Baptist 
Church Sunday School and Deacon the same church for many years. 
survived daughter Helen, wife Professor Sears the University 
Illinois, and two grandchildren Marjorie and Gordon Sears.—J. Davis. 

WARREN JENNISON WILLIs, member our Society since 1923, died New 
York City April 16, 1941. held the degrees S., Naval Academy; 
S., George Washington University and D., New York University. 
the time his death was employed the Union Carbide and Carbon Research 
Laboratory. survived his wife. 


Following the reading these brief memorials the members stood 
silence memory the fourteen who have died during the past year. 


The total membership December 31, 1941, 949. 


The following were elected the Executive Committee the Editorial 
Board the Annals for the term expiring December 31, 1944: ALEXANDER, 

The following were elected the Executive Committee the Thomas 
Foundation Committee for the two year term ending December 31, 1943: 

The Executive Committee voted contribute $100.00 the Royal Zoolog- 
ical Society London for the support the Zoological Record. 

The Executive Committee recommended that the Joint Committee Insect 
Collections discontinued. 

The Executive Committee considered three proposals regarding Advisory 
Committee Scientific Nomenclature and adopted the one submitted the 
Pacific Coast Entomological Society which follows: 

(1) That American Commission Scientific Nomenclature Entomology 
established. 

(2) That this Commission composed individuals who are now, and may 
expect for some time come, engaged actively systematic work 
Entomology and are especially concerned with and competent consider the 
problems nomenclature. 

(3) That this Commission composed least ten and not more than 
fifteen members who are far practicable representative the entomological 
organizations and entomologically active geographical areas the United States 
and Canada. 

(4) That order form this Commission the Entomological Society 
America and the American Association Economic Entomologists each appoint 
one member (preferably prior the 1941 annual meetings,) these two select 
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the remaining members the Commission, the member representing the Ento- 
mological Society America act initially chairman. 

(5) That this Commission instructed study the present International 
Code Zoological Nomenclature and the Report the British National 
Committee Entomological Nomenclature (1928). 

(6) That this Commission instructed receive from entomologists and 
give consideration suggestions for additions the existing International Code 
Zoological Nomenclature. 

(7) That the Commission prepare report submitted the 1942 annual 
meeting the national entomological societies, this report present the basis 
for Code Entomological Nomenclature. 

man the Advisory Commission Scientific Nomenclature Entomology 
conformity with Article the above proposal. 

The Executive Committee voted hold the 1942 Annual Meeting New 
York, Y., the same time the meetings the American Association for the 
Advancement Science. 

The Executive Committee adjourned 10:45 

Respectfully submitted, 
CLARENCE Secretary. 


motion the Secretary’s Report was accepted and the recom- 
mendations the Executive Committee adopted. 


REPORT THE TREASURER 


RECEIPTS 
Balance hand Bank, December 20, 1940 (See Annals, Vol. 34, 266) $1,979.20 
From Annual Dues Members December 10, 1941 3,536 
From CLARENCE KENNEDY, Managing Editor Annals 
and DENNING 


EXPENDITURES 
Postage, including 2,000 three-cent stamped envelopes and 1,000 one and 


Office Supplies 

Printing Preliminary Announcements, Blank Forms and Programs 

Clerical Services 

Contribution Royal Zoological Society London for Zoological Record 

Expense connection with Philadelphia Meeting 

Travel expenses Secretary Urbana, Illinois, Dedication Natural 
History Survey Bldg., and Philadelphia Meeting 

Checks returned Bank 

Exchange checks Bank 

Transfer Life Membership Payments Permanent Fund 


Total expenditures $5,110.46 
Balance Checking Account, December 10, 1941 1,110.00 


LIABILITIES 


The Society owes the publishers for the December, 1941, Annals. the 
above cash receipts for dues, $1,368.00 for 1942 and other dues paid advance. 


From Sale Five Membership 5.00 

Spahr and Glenn Printing Co., Columbus, Ohio, printing December, 1940, 

and March, June and September, 1941, Annals...................... 4,394.36 

Letterheads for President and Secretary-Treasurer, and stamped 
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PERMANENT 


RECEIPTS 
Balance Savings Account, December 20, 
Interest Savings Account, December 20, 1940, December 10, 

EXPENDITURES 

(None) 
Balance Savings Account, December 10, 

RESOURCES 


Respectfully submitted, 
CLARENCE MICKEL, Treasurer. 


motion the Treasurer’s Report was accepted, subject the 
approval the Auditing Committee. 


REPORT THE MANAGING EDITOR THE ANNALS 


The Annals for 1941 will 868 pages length which pages larger than 
1940. 

March 1940 there was manuscript hand for the June issue. Three 
four large papers arrived and were accepted for publication the assumption 
that the Annals would probably otherwise short manuscript. Shortly after 
the acceptance this group papers the usual number small papers arrived. 
has taken extra space two issues and has delayed the publication some 
short papers take care these longer papers accepted that time. The 
volume for 1942 will have only half large perhaps even smaller than 
that for 1941. have been fortunate being able publish four papers from 
the Gorgas Memorial Institute Panama which all expenses publication 
were paid that institution. 

The receipts this office were about $75.00 less this year than last. 
expect even greater drop 1942. have been notified the Post Office 
hold all subscriptions the Axis countries which, except for Japan, not 
serious loss. 

can report that the quality the articles presented continues high 
level. have been doing everything could keep the illustrations the 
Annals high level possible feel that these make for sales 
librarians and agents scientific institutions. 

are immediately facing more expense for paper which, because priority 
orders, will not pure white the next issue. are facing rising wages 
the printing trade. Both these items will tend hold the Annals smaller 
issues. 

The financial summary follows: 

RECEIPTS 
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EXPENDITURES 
Office help 
Postage 
Services Paul Schaefer 
Miscellaneous 
Secretary-Treasurer 
Bank Balance, December 15, 1941 
Undeposited checks 


Respectfully submitted, 
CLARENCE KENNEDY, Managing Editor. 


motion the Report the Managing Editor was accepted, subject 
the approval the Auditing Committee. 


REPORT THE TREASURER THE THOMAS SAY FOUNDATION 


RECEIPTS 
Balance hand, December 20, 1941 
1941 Sales Volume copy, $3.00 
1941 Sales Volume II—2 copies, $5.00 
1941 Sales Volume III—1 copy, $4.00 
Interest Savings Account, July 30, 1941 


EXPENDITURES 
Postage 


Total Expenditures 
Balance Purdue State Bank, December 23, 1941 


addition sales recorded above, two copies Volume and one copy 
Volume have been ordered but payment (totaling $9.70) not yet received. 

The Foundation has assets the form books (Volumes and III) which 
normally bring around $100.00 year. 

For some time has seemed advisable publish fourth volume. Dr. 
has submitted his manuscript the Blowflies North America 
and this has been accepted for publication the Foundation Committee. Also, 
the Executive Committee the Entomological Society America, under author- 
ity granted the last annual meeting the Society, has approved loan for the 
publication. Because the importance blowflies veterinarians and medical 
doctors, well entomologists, felt the volume will timely and have 
good sale. 

have discussed the question publication the present time because 
war conditions with number entomologists and others and was the opinion 
that should proceed with the publication without delay. 

The manuscript the process slight revision, but will soon submitted 
and will published, unless something unforeseen prevents. 

Respectfully submitted, 
Davis, Editor and Treasurer. 


motion the Report the Treasurer the Thomas Say Founda- 
tion was accepted, subject the approval the Auditing Committee. 
REPORT THE AUDITING COMMITTEE 


We, the undersigned members the Auditing Committee, beg report that 
have carefully examined the accounts the Treasurer the Society, the 


131.20 

73.55 

46.17 

18.00 
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Managing Editor the Annals and the Treasurer the Thomas Say Foundation 
for the year 1941, and have found them correct and properly balanced. 


Respectfully submitted, 


Chairman, 
Howarp 


motion the report the Auditing Committee was accepted. 


REPORT THE REPRESENTATIVE THE COMMITTEE 
AGRICULTURE THE NATIONAL RESEARCH COUNCIL 


The activities your representative the Division Biology and Agricul- 
ture the National Research Council may summarized follows: 

Part the Entomologists the National Defense Program. was 
pointed out that the entomologists, addition the work already done, might 
render special services (1) connection with termite and powderpost beetle 
control the building program for camps, warehouses, and other wooden 
structures; (2) camp and personal sanitation connection with the identification 
and control mosquitoes, gnats, flies, lice, fleas, bedbugs, etc.; (3) the pro- 
tection and preservation clothing and bedding the destruction clothes 
moths, carpet beetles, etc., and insect-proofing certain essential woolen 
materials and furs; (4) protection foods and stored-products against insect 
attacks both the Army and the Navy. 

Additional support museums for more adequate group entomological 
specialists determine insects connection with expanding practical entomo- 
logical research work. 

Provision for the manufacture insect pins, glass microscopic slides and 
cover glasses this country supply the needs scientific workers. very 
lengthy correspondence, submitted with this report, has with all the various 
phases the difficulties economically producing these materials the United 
States, and feel that much good has been accomplished the recommendations 
and the resulting survey. date there has not been serious shortage any 
these, although there has been considerable rise price all. 

Registration entomologists along with other scientists the country 
was early made the National Research Council. 

the last meeting May, 1941, was decided elect two entomol- 
ogists, one represent each the two national entomological organizations. 
These two representatives are uniting single program for all entomologists 
the country. 

effort secure from the entomologists any suggestions which might 
presented the National Research Council for consideration. 

Respectfully submitted, 


Representative. 
motion this Report was approved and placed file. 


REPORT THE COMMITTEE THE PROMOTION 
OFFICIAL ENTOMOLOGY 


The business this committee keep constant watch the field 
official entomology for the purpose anticipating the needs and taking advantage 
the opportunities for official entomology the trends appear. 

course, this committee has promoted every way that could the grant- 
ing needed Federal appropriations, well state and local. 

Without any doubt whatever the greatest promotion official entomology 
lies educating the American people the need for and the possibilities insect 
control and extermination. Something more than newspaper even magazine 
space needed; something that will operate educating the public year after 

year. 

Your committee believes that good, well-written book, setting forth the 
menacing problems insect control and extermination they exist the United 
States, followed dramatic review insect problems the United States 
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which have been solved, will more educate the public than anything else 
that can done. Such book would follow-up the ‘‘Insect 
Last year your committee made distinct recommendation this matter 
follows: ‘‘Your committee, therefore, wishes recommend that the two ento- 
mological societies endorse effort this kind and place this responsibility 
the hands appropriate committee.’’ far this year’s chairman has been 
able discover, the recommendation was not endorsed nor was any action taken 
looking toward its fulfillment. The committee wishes repeat its recommenda- 
tion last year and urge upon the two societies that something constructive 
along this line arranged for. 
Respectfully submitted, 

HEADLEE, Chairman. 

WALLACE, 

Boyce. 


Since this report had not been submitted the Society the time 
the Annual Business meeting, action was taken. 


REPORT THE COMMITTEE RESOLUTIONS 


Special joint resolution the Entomological Society America and the 
American Association Economic Entomologists. 

Wuereas, During this National Emergency the profession Entomology 
conscious the need for leadership and organization effort, and 

WHEREAS, the Bureau Entomology and Plant Quarantine unique 
position furnish this leadership, and 

WHEREAS, time vital element the development national program, 

Therefore, Resolved, that the Chief the Bureau Entomology and 
Plant Quarantine requested call together the earliest practicable moment 
group entomologists representative the various entomological organiza- 
tions, institutions and geographic areas the United States for the purpose 
ascertaining the best possible use entomological personnel and facilities and for 
the development program for the most effective utilization these resources, 
and that copy this resolution sent the Secretary Agriculture and the 
Chief the Bureau Entomology and Plant Quarantine. 


motion the above resolution was adopted and the Secretary 
instructed forward copies the designated officials. 


WHEREAS, the arrangements for the program, business meetings and enter- 
tainment for the 36th Annual Meeting the Entomological Society America 
have been efficiently handled, 

Therefore, Resolved, That our Society extend its sincere appreciation 
the local committee arrangements composed General Chair- 
the SAN CONVENTION and BuREAU, the 
IFORNIA ACADEMY SCIENCES, the UNIVERSITY CALIFORNIA, and the 
management the St. Francis where the meetings were held. 

also Resolved, That the Society express its thanks 
Ferris for his most interesting and scholarly public address. 


WHEREAS, the usefulness and success scientific organization depend 
the decisions and actions its officers and since during the past year our Society 
has continued maintain its high standard service, 

Therefore, Resolved, That the Society extend its sincere thanks 
President; CLARENCE MICKEL, Secretary-Treasurer; and CLARENCE 
KENNEDY, Managing Editor the the Entomological Society 
and all other officers the Society. 


WHEREAS, the joint Symposium the ‘‘Relation Taxonomy Eco- 
nomic arranged the Entomological Society America and the 
American Association Economic Entomologists, did much improve the 
understanding the mutual problems involved these fields endeavor, 


‘ 
; oh 
q | 


134 Annals Entomological Society America 


Therefore, Resolved, That the Society extend its thanks those who 
participated the 1941 symposium and that the officers for the coming year 
instructed make arrangements for symposium for the 1942 meeting, dealing 
with some other broad phase entomology. 

WHEREAS, for the past two years the Taxonomists’ Conference has been 
most instructive and interesting addition our program, 

Therefore, Resolved, That the Society extend its thanks Mr. 
MUESEBECK and all other members whose active participation contributed 
the success this feature, and that the officers and program committee 
instructed arrange for similar conference 1942. 

WHEREAS, the 1941 meeting was held the Pacific Coast and the desir- 
ability increasing membership that area was evident, 

Therefore, Resolved, That the Society extend its thanks Dr. Don 
for his active efforts toward that end. 

WHEREAS, during the past year our Society has suffered the loss the 
following members and former members: GEORGE 
and WARREN WILLIs, 

Therefore, Resolved, The Society record acknowledging our loss 
and instruct the Secretary send note sympathy the nearest surviving 

Respectfully submitted, 
HASEMAN, Chairman, 
OMAN. 


motion the Report the Resolutions Committee was adopted. 
REPORT THE NOMINATING COMMITTEE 


Your Committee places nomination the following Fellows the Ento- 
mological Society America fill the designated vacancies for the year 1942: 
ALEXANDER. 
First PALMER. 
Second Davis. 
Secretary-Treasurer—CLARENCE MICKEL. 
Two Members the Executive Committee Serve until 1944—M. 
and MITCHELL. 
Councilors the American Association for the Advancement Science—J. 
YEAGER and LYLE. 
Respectfully submitted, 
Chairman, 
CAMPBELL, 


motion the Report the Nominating Committee was accepted 
and the Secretary instructed cast ballot for the election the 
persons nominated. This being done, they were duly elected. 

Following the transaction the above business, the meeting 

The following exhibits were display rooms near the meeting 
place the Society: 

Lepidoptera Transpar Mounts. ACKERMANN, Irwin, Pennsylvania. 

California, Davis, California. 

Newer Methods Printing, with Particular Reference Entomological 
Needs and the Reproduction Illustrations. Ferris, Natural 
History Museum, Stanford University, California. 


Respectfully submitted, 
CLARENCE MICKEL, 


THE ENTOMOLOGICAL SOCIETY AMERICA 


LIST MEMBERS 
(Marcu, 1942) 


this list, which arranged alphabetically, members are given lower 
case type, Fellows small caps and Honorary Fellows capitals. The year 
admission membership given before the name, and election Fellowship 
and Honorary Fellowship parentheses following the address. Names Life 
Members are indicated asterisk (*) and the special field work italics. 
Ch. indicates Charter Member, 1906. 


L., State Entomologist’s Office, University Farm, St. Paul, 
inn. 

Ackermann, Otto, 639 Walnut St., Irwin, Pa. Lepidoptera. 

F., State Board Health, Jefferson City, Mo. Diptera. 

Ahrens, Carsten, Fifth Avenue High School, Pittsburgh, Pa. Odonata. 

ALEXANDER, CHARLES P., Massachusetts State College, Amherst, Mass. 
Tipulidae. 

Alexander, Gordon, Dept. Biology, Univ. Colorado, Boulder, Colo. 
Orthoptera. 

ALLEE, Zool. Bldg., Univ. Chicago, Chicago, Ill. (F. Behavior. 

W., Box 150, Moorestown, New Jersey. (F. Tachinidae, 
Tiphiidae. 

Amos, John M., Dept. Ent., Univ. Delaware, Newark, Delaware. 
Coccidae, Cerambycidae. 

Edwin J., Education Bldg., Pennsylvania State College, State 
College, Pa. Beekeeping. 

Lauren D., Virginia Truck Experiment Station, Norfolk, Va. 

erridae. 

William H., Rm. 429, National Museum, Washington, 
Coleopterous larvae. 

Andre, Floyd, Office Experiment Stations, A., Washington, 
Thysanoptera. 

Anduze, Paul, Direccion Malariologia, Apartado Postal 1509, Caracas, 
Venezuela. Culicidae. 

ANNAND, N., Bureau Entomology and Pl. Quar., Washington, 
(F. Aphids. 

App, Bernard A., 4700 Music St., New Orleans, La. Economic Entomology. 

Archer, Allan F., Museum Natural History, University, Alabama. 
Arachnida. 

Argo, Virgil N., 545 146th St., New York City, Physiology. 

Armstrong, T., Ent. Lab., Vineland Station, Ontario, Canada. 

Donald F., Box 5411, State College Station, Raleigh, Culicidae. 

Rev. Joseph, Fordham University, New York, 

Au, Sung Hin, Box 3319, Honolulu, Hawaii. 

Audant, Andre, A., Port-au-Prince, Haiti. Chrysomelidae. 

A., Carnegie Museum, Pittsburgh, Pa. (F. Lepidoptera. 


Frank H., Research Center, Beltsville, Maryland. Physiology. 
Ch. A., Bur. Ent. and Pl. Quar., Washington, (F. Asilidae, 


Aleyrodidae. 

Edison, 103 Bonnie Hill Road, Burnbrae, Towson, Md. 
Insecticides. 

J., Univ. Arkansas, Fayetteville, Ark. (F. 
Arthropods. 


*Bailey, W., Box 107, Univ. Richmond, Richmond, Va. Myriapoda. 
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C., Laboratorio Entomologico, Calzada Tacuba 295, Colonia 
Anahuac, Mexico, Mex. (F. '29). Aphididae, Aleyrodidae. 

Baker, W., Ontario Agri. College, Guelph, Ontario, Canada. Mallophaga 
and Coleoptera. 

Baker, Howard, 5210 Oakland Ave., St. Louis, Mo. Pecan Insects. 

Baker, Walter C., Bur. Ent. Pl. Qr., Whippany Road, Morristown, 
Toxicology. 

E., Dom. Ent. Lab., Fredericton, New Brunswick, Canada. Forest 

V., 308 Entomology Bldg., Univ. Illinois, Urbana, 

Insects. 


*BALL, D., Exp. Sta., Univ. Ariz., Tucson, Ariz. (F. 


Membracidae, Fulgoridae. 

Ballou, Charles H., Estacion Experimental Agricultura Zootecnic, 
Valle, Districo Federal, Venezuela. Economic Entomology. 

Mus. Comp. Zool., Harvard Univ., Cambridge, Mass. 

Barber, George W., Hillhouse Ave., New Haven, Conn. Corn earworm. 

Coleoptera. 

Bare, Clarence O., Box 7062, Richmond, Va. Notonectidae. 

Barlow, John, State College, Kingston, Rhode Island. Corrodentia. 

F., Rothamsted Exp. Sta., Harpenden, Herts, England. (F. 
Cecidomyiidae. 

Barnes, L., 1104 Ash Ave., Tempe, Arizona. Hemileuca, Anastaxus. 

Bamett, Herbert Section, Army Medical Center, Washington, 


Barrett, John P., care Armour and Co., Research Dept., Chicago, 
Calliphoridae. 

Barrett, Paul H., Hunt Creek Experiment Station, Lewiston, Michigan. 
Aquatic Insects. 

Barrett, L., Jr., Box 509, Uvalde, Texas. Diptera. 

Bartlett, Lawrence M., Fernald Hall, Mass. State College, Amherst, Mass. 

J., Citrus Exp. Sta., Riverside, Calif. Calliphoridae. 

Bates, Marston, The Rockefeller Foundation, Apartado 2508, Bogota, 
Colombia. Diptera, Trypetidae. 

BEAMER, H., 1000 Missouri St., Lawrence, Kansas. (F. 
Homoptera, Cicadellidae. 

Beard, Raimon L., Conn. Agri. Exp. Sta., 123 Huntington St., New Haven, 
Conn. Hemiptera. 

Beck, Elmer W., Barbara Road, Waltham, Mass. Parasites European Corn 
Borer. 

Bedard, Delles, Box 630, Coeur d’Alene, Idaho. Scolytidae, Braconidae. 

Bedford, Hugh W., Gov’t Ent., Agri. Research Serv., Ent. Sect., Wad 
Medani, Sudan, Africa. 

Ernest L., 150-17 Roosevelt Ave., Flushing, (F. 

Benesh, Bernard, Box 159, North Chicago, 

Bentley, M., Biology Bldg., Univ. Tenn., Knoxville, Tenn. 

Benton, Curtis, Box 495, West Lafayette, Indiana 


C., Harvard Med. Sch., Boston, Mass. (F. Vespidae, 


Tabanidae. 

W., St. Plant Board, Gainesville, Fla. (F. 
Aleyrodidae. 

Berly, A., Div. Ent., Clemson College, So. Carolina. Coccidae, Odonata. 

Berry, Paul A., care Clausen, Bur. Ent. Q., Washington, 
Biological Control. 

Bertagnolli, Alfred A., Dept. Ent., Univ. Wisconsin, Madison, 


Wis. 
Bess, Henry A., Hillhouse Ave., New Haven, Conn. Ecology. 


Ch. 
Ch. 
23, 
Ch. 
26. 
39. 
25. 
Ch. 
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BETTEN, CORNELIUS, 104 Corson Place, Ithaca, New York. 

Bibby, F., Box 1033, Brownsville, Texas. Cicadidae. 

Bickley, Wm. E., Jr., Public Health Service, 300 Essex Bldg., Norfolk, 
Va. Chrysopidae. 

Bigger, H., Room 129, Natural Resources Bldg., Univ. Illinois, Urbana, 
Ill. Plant Resistance Insect Attack. 

Billings, Samuel C., Insecticide Testing Lab., Beltsville, Maryland. Moth- 
proofing. 

BILSING, W., College Station, Texas. Cerambycidae. 

600 Milton Road, Rye, Noctuidae, Papaipema. 

Siphonaptera, Anoplura. 

Bishop, Sherman C., Dept. Biol., University Rochester, Rochester, 
Arachnida. 

Bissell, Theo. L., Experiment, Georgia. Curculionidae. 

Blackburn, Norris D., Ohio Agri. Exp. Station, Wooster, Ohio. Chrysom- 
elidae. 

W., Bur. Ent. Pl. Quar., Washington, (F. 
Scolytidae. 

BLAISDELL, E., Sr., California Academy Sciences, Golden Gate Park, 
San Francisco, Calif. Melyridae. 

Blanchard, A., Box 32, Urbana, Plant Insect Attack. 

Blanton, Franklin S., Box 786, Babylon, I., 

Blauvelt, Helen Hayden, care Wm. Savey, Lake Rd., Ithaca, 

Blauvelt, Wm. E., Comstock Hall, Cornell Univ., Ithaca, 

Bleasdale, Gale Gates, 409 Eighth St., W., Mars, Rynchophora. 

Boesel, No. Oxford, Ohio. Chironomidae. 

Bohart, Richard M., Div. Ent., Univ. California, 405 Hilgard Ave., Los 
Angeles, Calif. Strepsiptera, Hymenoptera. 

Borror, Donald J., Dept. Zool. and Entomology, Ohio State Univ., Colum- 
bus, Ohio. Odonata. 

BOVING, ADAM G., Nat. Museum, Washington, (F. 

Boyce, M., Citrus Exp. Sta., Riverside, Calif. 

BRADLEY, C., Cornell Univ., Ithaca, (F. Campsomeris, 
Vespidae, Scoliidae. 

H., Box 654, New Smyrna Beach, Fla. (F. 
Culicidae. 

Bradley, Wm. G., 1920 Parkwood Ave., Toledo, Ohio. Parasitic Hymenoptera. 

Branch, Hazel E., Univ. Wichita, Wichita, Kansas. Chironomidae larvae. 


(F. 


Brandhorst, Carl T., 106 Lincoln St., Seward, Nebraska. 
Braun, ANNETTE F., 2702 May St., Cincinnati, Ohio. Micro- 
lepidoptera. 


Breakey, P., Western Washington Exp. Station, Puyallup, Wash. 
Cicadellidae. 

Breland, Osmond P., Dept. Zoology, University Texas, Austin, Texas. 
Chalcidoidea. 

Brindley, A., Box 73, Moscow, Idaho. Pea Weevil. 

H., McDonald College O., Quebec, Canada. (F. 

STANLEY W., High Ridge Road, Stamford, Connecticut. (F. 
Asilidae. 

Brookman, Bernard, 112 Agri. Hall., Univ. California, Berkeley, Calif. 
Diptera. 

Brooks, Ivan C., Dept. Entomology, Purdue Univ., Lafayette, Indiana. 
Diptera. 

Brower, Auburn E., Hospital St., Augusta, Maine. Lepidoptera, Catocala. 

Brown, Martin, Burns Bldg., Colorado Springs, Colo. the 
Americas. 

Brown, J., Ent. Branch, Dept. Agri., Ottawa, Canada. (F. 
Coleoptera. 


Ch. 
Ch. 
Ch. 
Ch. 


Ch. 
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T., Biological Laboratory, Harvard University, Cambridge, Mass. 
(F. 
Bruner, C., Estacion Agronomica, Santiago las Vegas, Havana, Cuba. 
(F. Homoptera, Hemiptera Cuba. 
Brunson, H., Box 150, Moorestown, Parasites Oriental Fruit Moth. 
Bryant, Elizabeth B., Mus. Comp. Zool., Cambridge, Mass. Arachnida. 
Bryant, Owen, Steamboat Springs, Colo. Coccinellidae. 
Bryce, I., Entomological Lab., Vineland Station, Ontario, Canada. 
Fruit Tree Insects. 
Buckell, R., Field Crop Insect Laboratory, Bldg., Kamloops, Brit. 
Col., Canada. Orthoptera, Odonata. 
Hemiptera, Heteroptera. 
Bugbee, Robert E., Dept. Zoology, Fort Hays Kansas State College, Hays, 
Kansas. Eurytomidae. 
Bunn, Capt. Ralph W., Station Hospital, Camp Polk, 
Curculionidae. 
F., Sanderson St., Greenfield, Mass. Carabidae. 
Burks, D., Rm. 231, Natural Resources Bldg., Urbana, 
*Burrell, W., care Clausen, Bur. Ent. Q., Washington, 
Thynnidae, Tiphiidae. 
Bushey, Clinton J., Olivet Nazarene College, Kankakee, Curculio. 
Bushnell, Ralph J., Univ. Connecticut, Storrs, Conn. Conopidae. 
Bussart, Everett, 425 East Illinois St., Wheaton, Biology. 
Butt, H., Cornell Univ., Ithaca, (F. 
Buys, John L., Dept. Biol., St. Lawrence Univ., Canton, Homoptera, 
Cicadellidae. 
Buzicky, Albert W., Div. Entomology, University Farm, St. Paul, Minn. 
Chyphotes. 
Byers, Francis, Dept. Biol., Univ. Fla., Gainesville, Fla. (F. 
Odonata. 


Caffrey, J., Bur. Ent. Pl. Quar., Washington, 

Caldwell, John S., 585 So. Court St., Circleville, Ohio. Fulgoridae, Psyllidae. 

CALVERT, PHILIP P., Box 14, Cheyney, Pa. (F. '07, 
Odonata. 

CAMPBELL, FRANK Dept. Zool. and Ent., Ohio State Univ., Colum- 
bus, Ohio. Toxicology. 

CAMPBELL, Roy E., Box 287, Alhambra, California. (F. 


B., Box 2054, Philadelphia, Penn. 


Capps, Hahn W., Div. Insect Identification, Nat. Mus., Washing- 
ton, Geometridae. 

CARPENTER, M., Mus. Comp. Zool. Harvard Univ., Cambridge, Mass. 
(F. Neuroptera. 

Carpentier, Fritz, Inst. Ed. Van Veneden, Rue Vivegnis, Leige, Belgium. 
Morphology. 

Carruth, Laurence A., Div. Ent., Agri. Exp. Station, Geneva, 
Meloidae. 

WALTER, Box 3166, Honolulu, (F. Insect transmis- 
plant diseases. 

L., Agri. Exp. Station, Clemson College, Clemson College, 

Scarabaeidae. 

Cartwright, William B., Box 495, Lafayette, Indiana. Hessian Fly. 

Cecil, R., Box 1330, Ventura, California. Bean Insects. 

Cendana, M., Agricultural College, Laguna, Coccinellidae. 

Chamberlain, Roy W., Dept. Entomology, Montana State College, Boze- 
man, Mont. Collembola. 

CHAMBERLIN, JOSEPH C., Box 278, Forest Grove, Oregon. (F. 
Chelonethida. 

CHAMBERLIN, V., Univ. Utah, Salt Lake City, Utah. Myriapoda, 
Arachnida. 

Chambers, Ernest L., Rm. 424 Northeast, State Capitol, Madison, Wis. 
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Champion, G., Dept. Forestry, Imperial Forestry Inst., Univ. Oxford, 
Oxford, England. Coleoptera. 

Chapman, James W., Silliman Inst., Dumaguete, Philippine Is. Ants 

Chickering, M., 206 So. Mingo St., Albion, Michigan. Arachnida. 

Childs, Leroy, Hood River, Oregon. Apple and Pear Insects. 

Christenson, D., Bur. Ent. Q., 1583 St., San Bernardino, Calif. 
Aptera, Myriapoda. 

Clagg, F., Barnstable, Mass. Mecoptera, Hemiptera. 

Clark, Chas. A., Box 150, Moorestown, New Jersey. Odonata, Ichneumonidae. 

Clarke-Macintyre, William, 142 Prospect St., East Orange, Rhopolocera 
Ecuador. 

Curtis P., Bur. Entomology Q., Washington, (F. 
Insect Parasites. 

Cobb, Wm. R., 1624 Rincon Drive, Whittier, Calif. 

COCKERELL, A., 908 Tenth St., Boulder, Colo. (F. 
Bees, Fossil Insects. 

Coe, H., care Butcher Co., 2030 Bay St., Los Angeles, Calif. 

Colcord, Mabel, 2520 Fourteenth St., N.W., Washington, D.C. Bibliography. 

Cole, Arthur C., Jr., Dept. Entomology, Univ. Tennessee, Knoxville, 
Tenn. Formicidae. 

R., Box Redlands, Calif. (F. Diptera, Hymenoptera. 

Collins, W., Bureau Ent. Plant Quar., Whippany Road, Morristown, 
New Jersey. vectors Dutch Elm Disease. 

Collins, Donald L., Boyce Thompson Institute for Plant Research, Yonkers, 
Coleoptera. 

Compton, Chas. C., Room 127, Natural Resources Bldg., University 
Illinois, Urbana, Ill. Greenhouse Truck Insects. 

Conklin, G., Dept. Ent., Univ. H., Durham, 

Connell, Walter A., West Grove, Pa. Diptera. 

Cook, Margaret L., Hamilton Drive, Beverly Hills, Calif. 
Sphecoidea, Vespoidea. 

Cook, Mel. T., care Dr. Harold Cook, Truck Crop Exp. Stat., Norfolk, 
Va. Fungi. 

C., 425 Santa Rita Ave., Modesto, Calif. Noctuidae. 

A., Public Health Service, Hamilton, Mont. (F. 
Ixodidae, Ixodiphiginae. 

Cooper, James Furman, 805 Realty Bldg., Spokane, Washington. Pear 
Psylla. 

Cooper, Robert H., Ball State Teacher’s College, Muncie, Indiana. 

Cope, Oliver B., Natural History Museum, Stanford Univ., Calif. Anoplura, 
Mallophaga, Diptera Pupipara. 

Coronel, Arsenio Y., Agri. College, Laguna Province, Philippine Islands. 
Lepidopterous larvae. 

Cory, Ernest N., State Entomologist, College Park, Maryland. 

Costa-Lima, ANGELO M., Instituto Oswaldo Cruz, Caixa Postal-926, 
Rio Janeiro, Brazil. (F. Economic Entomology. 

Corton, T., 343 No. 14th St., Manhattan, Kans. (F. 
lionid larvae. 

Couture, Philip, Mill Road, Durham, New Hampshire. 

C., Pleasant St., Amherst, Mass. Morphology. 

Crandall, Robert H., Wilawana, Bradford Co., Pennsylvania. Hymenoptera. 
Crawford, Wiley William, care Blackburn College, Carlinville, 
Creighton, John T., Univ. Fla., Gainesville, Fla. Economic Entomology. 
Cresson, T., Jr., Amherst Ave., Swarthmore, Pa. (F. 

dridae, Micropezidae. 
Crooks, Kenneth M., Happy Grove College, Hectors River, Jamaica, 
Crowell, H., Box 147, Balboa Heights, Panama Canal Zone. Physiology. 
H., Am. Mus. Nat. Hist., 77th St., Central Park W., Y., 
(F. Diptera. 
Curtiss, Charles, Dept. Entomology, C., Manhattan, Kans. Miridae. 
Cutright, Clifford R., Agr. Exp. Sta., Wooster, Ohio. 


| | 
25 | 
"1 
| 
‘1 | 


Entomological Society America 


Daggy, Richard H., Bemidji State Teachers College, Bemidji, Minn. 
Ephemeroptera. 

Dahm, Paul A., Dept. Entomology, Univ. Illinois, Urbana, 
Toxicology. 

Daniel, Derrill M., Agri. Exp. Sta., Geneva, Braconidae. 

DaRLINGTON, J., Jr., Mus. Comp. Zool., Cambridge, Mass. (F. 
Adephaga, Dryopidae. 

Ralph H., Dept. Ent., Ohio St. Univ., Columbus, Ohio. 
ellidae. 

Davis, W., 425 Santa Rita Ave., Modesto, Calif. 

Davis, J., Purdue Univ., Lafayette, Ind. Lachnosterna. 

*Davis, T., 146 Stuyvesant Place, Staten Island, (F. 
Cicadidae, Orthoptera. 

Dean, Geo. A., C., Manhattan, Kans. Economic Entomology. 

Dean, W., Marple Road, Poughkeepsie, 

Dearolf, Kenneth, Public Library Museum, Dayton, Ohio. Cave Insects. 

Deay, Howard O., Dept. Ent., Purdue Univ., Lafayette, 
Tenagobia, Micronecta. 

DeBach, Paul H., Citrus Experiment Station, Riverside, Calif. Chalcidoidea. 

Decker, Geo. C., Dept. Zool. and Ent., Ia. St. College, Ames, Ia. Stalk 
Borers, Crambus. 

DeCoursey, M., Conn. Agri. College, Storrs, Conn. Hemiptera. 

DeLeon, Donald, 336 Giannini Hall, Univ. California, Berkeley, Calif. 
Scolytidae. 

M., Dept. Ent., Ohio St. Univ., Columbus, Ohio. (F. 
Cicadellidae. 

Del Ponte, Edward, Instituto Bacteriologico, Calle Velez Sarsfield 563, 
Dept. Nac. Hygiene, Buenos Aires, Arg. Parasitic Insects. 

Denis, R., Laboratoire Zoologie, Faculte des Sciences, Univ. Dijon, 
Dijon (Cote d’Or), France. 


*Denning, Donald G., Div. Ent., Univ. Minn., St. Paul, Minn. Trichop- 


tera, Corethrinae. 
Dennis, Clyde A., Tusculum College, Greenville, Tenn. Formicidae. 


*Deonier, C., Nice, Lake County, Calif. Muscidae. 


Dicke, Ferdinand F., Bur. Ent. Q., Beltsville Research Center, Belts- 
ville, Md. Harmolita Parasites. 

Dickson, Robert C., Dept. Ent., Citrus Exp. Stat., Riverside, Calif. 

Dietrich, Henry, Comstock Hall, Cornell Univ., Ithaca, Coleoptera. 

Dillon, Lawrence Samuel, 425 Oak Terrace, West Reading, Pa. Cerambycidae. 

Dirks, O., Dept. Bot. and Ent., Orono, Maine. Biology Lepidoptera. 

Ditman, P., Univ. Maryland, College Park, Maryland. Ecology. 


*Doak, D., 2517 So. Fairfax, Alexandria, Va. 


Dobbins, Traber N., Jap. Beetle Lab., Moorestown, Pecan Phylloxera. 


*Dodge, Harold R., Clintonville, Wis. Scolytidae. 


KATHLEEN C., Dept. Ent., Univ. Kansas, Lawrence, Kans. (F. 
Cercopidae, Fulgoridae. 

Doner, Melvin H., The Watkins Co., 150-178 Liberty St., Winona, 
Minn. Insect Classification. 

Dorsey, Carl K., Box 639, Gulfport, Miss. Immature Coleoptera. 

Dorst, Howard E., Station Hospital, Camp Croft, 

Doucette, Chas. F., Box 458, Sumner, Wash. Ornamental Insects. 

Douglass, R., Box 1100, Twin Falls, Idaho. 

Dove, E., Box 491, Orlando, Fla. (F. Parasites. 

Dow, Richard, Sanborn St., Reading, Mass. Sphecoid Wasps. 

Dowden, Philip B., Hillhouse, Ave. New Haven, Conn. Parasitic 
Hymenoptera. 

J., Iowa State College, Ames, Iowa. 

Dreisbach, Robert R., 301 Helen St., Midland, Michigan. Vespidae. 

Driggers, Byrley F., Agri. Exp. Sta., New Brunswick, Economic 
Entomology. 

Drolet, Marcel, Ste. Foy Road, Quebec, Quebec, Canada. Cerambycidae. 

Dunavan, David, 148 Calhoun Circle, Clemson, South Carolina. Haliplidae. 


Ch. 
Ch. 


1942] List Members 


Duncan, D., Box Stanford Univ., Calif. (F. 
Bembicidae. 

Dunnam, W., Box Leland, Miss. Cotton Resistance Insects. 

DuPorte, Melville, MacDonald College, Quebec, Canada. 

Dusham, H., 212 Frear Laboratories, State College, Penn. Coleoptera. 


Easton, Norman 458 High St., Fall River, Mass. Coleoptera. 

Eaton, Charles B., 335 Giannini Hall, Univ. Calif., Berkeley, Calif. 
Scolytidae. 

Eckert, E., University Farm, University California, Davis, 
Beekeeping. 

Eddy, Brayton, Taber Ave., Providence, 

O., Louisiana Agri. Exp. Station, Agricultural Center, University, 
Louisiana. (F. 

Edelblute, Lyle H., 1212 Thurston St., Manhattan, Kans. Bolbocerini. 

Elishewitz, Harold, Dept. Zool., Univ. Minn., Minneapolis, Minn. 
Ixodoidea. 

Elliott, C., Southwestern La. Institute, Lafayette, Louisiana. phididae. 

Elmore, C., Box 287, Alhambra, Calif. Truck Crop Insects. 

Elson, A., 401 Skaro St., St. Peter, Minn. Morphology. 

EMERSON, ALFRED E., Dept. Zool., Univ. Chicago, Chicago, Ill. (F. 
Termitophiles. 

Emerson, C., Ft. William McKinley, Rizal, Philippine Islands. 
Mallophaga. 

Enders, Howard E., 249 Littleton St., West Lafayette, Ind. Mallophaga. 

ENGELHARDT, P., Eton Hall, Scarsdale, Aegeriidae. 

Epstein, Erwin J., 3264 Cedarbrook Road, Cleveland Heights, Ohio. Odonata. 

O., Univ. Calif., Berkeley, Calif. (F. Coccidae. 

Evans, Harwood, Oshkosh High School, Oshkosh, Wisc. Phymatidae. 

Everly, Ray T., Holmesville, Holmes Co., Ohio. Carabidae. 

Henry E., Nat. Museum, Washington, (F. Acarina. 

JOHN R., State College, New Mexico. (F. Cicadellidae, Chermidae. 


Fairchild, Graham Bell, Apartado 1252, Panama, Rep. Panama. Culi- 
cidae, Tabanidae. 

Fallis, Murray, Ontario Research Foundation, Queens Park, Toronto, 
Ontario, Can. Parasites. 

Falls, Olive, 5537 Dorchester Ave., Chicago, Ill. Termite Biology. 

Donald W., 296 Ames St., Lawrence, Mass. Lepidoptera New 

ngland 

Farrar, D., 125 Natural Resources Bldg., Urbana, Ill. Economic 
Entomology. 

Fattig, W., Box 788, Emory University, Ga. 

Fay, Richard William, 4426 Pine St., Philadelphia, Pa. Insect Physiology. 

P., Bartlett Tree Research Lab., Stamford, Conn. (F. 

Fenton, Alfred S., 1002 Second National Bank Bldg., Houston, Texas. 

FERNALD, T., 1128 Oxford Road, Winter Park, Fla. (F. 
Sphecidae. 

Ferris, F., Natural History Museum, Stanford Univ., Calif. (F. 
Coccidae, Mallophaga, Anoplura, Diptera. 

Field, William D., Bur. Ent. Q., Washington, Arctiidae, 
Lycaenidae. 

Field, Wm. W., Vose’s Lane, Milton, Mass. 

Filmer, Robert Sterling, Rutgers Univ., New Brunswick, Hymenoptera. 

Filsinger, Carl, 202 So. 39th St., Philadelphia, Pa. 

Fisher, Elizabeth G., Blythewood Road, Roland Park O., Baltimore, 
Maryland. Odonata, 

Fisk, Frank Wilbur, 1510 Twenty-first St., Washington, Culicidae. 

FLANDERS, STANLEY E., Citrus Exp. Sta., Riverside, Calif. Biology 
Chalcidoidea. 
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Fletcher, Frank C., Dept. Ent., Ward’s Nat. Sci. Est., Rochester, 
Coleoptera. 

Fletcher, Fred W., Biochem. Dept., Dow Chemical Co., Midland, Michigan. 
Insecticides. 

Fletcher, Robert K., Box 152 Faculty Exch., College Station, Texas. 
Cicadellidae. 

WESLEY P., 123 Natural Resources Bldg., Univ. Illinois, Urbana, 

L., King Hall, Univ. Wisconsin, Madison, Wis. (F. 
Syrphidae. 

Forbes, James, Dept. Biology, Fordham Univ., New York, Formicidae. 


M., Cornell Univ., Ithaca, (F. Lepidoptera, 


Neuropteroids. 
Foster, Charles E., Colgate Univ., Hamilton, Coccidae. 


*Fournier, Mrs. Gaston, Boul. Malesherbes, Paris France. Lepidoptera. 


Fox, David E., Box 1100, Twin Falls, Idaho. Ecology. 

FRACKER, B., Bureau Ent. Plant Quar., Dept. Agric., Washing- 

FREEBORN, STANLEY B., 101 Giannini Hall, Univ. Calif., Berkeley, Calif. 
(F. 

B., Agri. Exp. Sta., 153 Huntington St., New Haven, Conn. 
(F. Diptera. 

Frison, H., Nat. Hist. Bldg., Univ. Urbana, Ill. Plecoptera 
and Bombidae. 

Froeschner, Richard C., 4571 Oakland Ave., St. Louis, Mo. Hemiptera. 

Fronk, William D., 1820 Grant Ave., Ogden, Utah. 

Frost, A., Henry St., Framingham, Mass. Coleoptera. 

Frost, Florence M., 112 Agri. Hall, Univ. Calififornia, Berkeley, Calif. 
Diptera 

Frost, Stuart W., 465 Foster Ave., State College, Pa., (F. Agro- 
Hispinae. 

T., Board Agri., Box 3319, Honolulu, Hawaii. (F. 
Parasitic Hymenoptera. 

B,. State College, Raleigh, North Car. (F. Orthoptera. 

D., Univ. Kentucky, Lexington, Ky. (F. Mem- 
bracidae. 

Furniss, Robert L., 445 Court House, Portland, Ore. Forest Entomology. 


M., Mus. Zool., Univ. Mich., Ann Arbor, Mich. (F. 
Formicidae. 

Gardner, R., 209 River St., Hoboken, 

Garlick, P., Vineland Station, Ontario, Canada. Tenthredinoidea. 

Agri. Exp. Sta., New Haven, Conn. (F. Odonata, 

Gauthier, Georges, Entomologiste, Ministére Quebec, 
Quebec, Can. 

Gentner, Louis G., Groveland Ave., Medford, Oregon. Halticinae. 

Gerhard, Wm. J., Field Museum Nat. Hist., Chicago, Ill. Hemiptera. 

Gerry, Bertram I., Box 28, Wellesley Hills, Mass. Culicidae and Chironomidae. 

Am. Mus. Nat. Hist., 77th St. Central Park W., 

Apt. Cooper St., Ottawa, Ontario, Canada. (F. 

Gibson, H., Trinity Episcopal Church, Galveston, Texas. Hemiptera. 

Gillogly, Lorin R., Box 1160, Vista, Calif. Nitidulidae. 

Gilmer, Paul M., Coastal Plains Experiment Station, Tifton, Georgia. 
Cotton Insects. 

W., Rockefeller Med. Res. Inst., Princeton, (F. 
Insect Diseases. 

Glasgow, Hugh, Experiment Station, Geneva, New York. 

Glasgow, Robert D., State Education Bldg., Albany, Forest Insects. 

Gleissner, Bruce D., Dept. Zool. Ent., Pennsylvania State College, 
State College, Pa. Insect Physiology. 
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Glick, Perry A., Box 1218, Waco, Texas. Cotton Insects, Lepidoptera. 

Glover, C., Box 486, Hall, Durham, Carabidae, Cerambycidae. 

Glover, Louise Haas, Box 486, Hall, Durham, Carabidae. 

Good, Newell E., Pub. Health Serv., 1207 Pere Marquette Bldg., New 
Orleans, La. Siphonaptera. 

Gouck, Harry K., Burnham Road, Andover, Mass. Plecoptera. 

Gould, Geo. E., Purdue Univ., Lafayette, Ind. Rhagovelia, Semiaquatic 
Hemiptera. 

Graham, Lewis T., Dept. Zool. Ent., Iowa State College, Ames, Iowa. 
Membracidae. 

SAMUEL A., Univ. Mich., Ann Arbor, Mich. (F. Forest 
Insects. 

A., Div. Ent., University Farm, St. Paul, Minn. (F. 

IV, Nat. Hist. Museum, Balboa Park, San Diego, Calif. 

Green, W., No. Easton, Pa. Cantharidae, Lampyridae. 

Greene, Chas. T., 4805 Guilford Road, College Park, Maryland. Diptera. 

Greer, H., Box 191, Calexico, California. Heterocera, Culicidae. 

*Gressitt, Linsley, Lingnan Univ., care Hongkong Univ., Hongkong, 
China. Coleoptera. 

Griffith, Melvin E., Dept. Zool., North Dakota Ag. College, Fargo, 
Alconeura, Collembola. 

Grace H., Dept. Ent., Cornell Univ., Ithaca, (F. 

*Gurney, Ashley B., Div. Insect Identification, Bur. Ent. Q., 
A., Washington, Orthoptera, Zoroptera, Corrodentia. 

Guyton, L., 2310 Chestnut St., Harrisburg, Pa. (F. 

Haber, Vernon R., 355 West Ridge Ave., State College, Pa. Orthoptera. 

*Hadden, Fred C., Midway Island, Pacific Ocean, 
Cicindelidae. 

'23. Hadley, H., Bur. Ent. Pl. Quar., Moorestown, Japanese Beetle. 

GILBERT J., Bur. Ent. Q., Beltsville Research Center, 
Beltsville, Md. Ichneumonidae, Braconidae. 

R., Dept. Biology, College the City New York, 
(F. Embryology. 

Hagmann, Lyle E., 1086 Broadway, Yonkers, Physiology. 

cophagidae, Diptera. 

Edson J., Estacion Experimental Agricola, Casilla 37, Cafiete, 

eru. 

Clyde C., Dept. Ent., Rutgers College, New Brunswick, 

Hamlin, C., Box 112, Winnemucca, Nevada. Orthoptera. 

Hamner, L., Box 223, State College, Miss. Aphididae, Phylloxera. 

Richard H., Box 250, Brandon, Manitoba, Canada. Acrididae. 

Hansen, Leonard L., Dept. Entomology, Utah Agri. Coll., Logan, Utah. 
and Orthoptera. 

Hanson, John Fernald Hall, Mass. State Coll., Amherst, Mass. Plecoptera. 

Harden, Philip H., Div. Entomology, Univ. Farm, St. Paul, Minn. 
Plecoptera. 

Hardy, Elmo, Dept. Entomology, University Kansas, Lawrence, 
Kans. Pipunculidae, Bibionidae. 

Fred Carl, Dept. Ent., Utah State Agri. Coll., Logan, Utah. 

Harper, Lawrence C., Lafayette, Diptera. 

Harries, H., Box 1100, Twin Falls, Idaho. Ecology, Physiology. 

HALBERT M., Dept. Zool. Ent., Iowa St. College, Ames, Iowa. 
(F. Hemiptera. 

Hugo, 324 4th St., Tacoma, Wash. 

Hartzell, Albert, Boyce Thompson Inst., Yonkers, 

Hartzell, Z., Agri. Exp. Sta., Geneva, Coleoptera. 
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Haseman, Leonard, Univ. Mo., Columbia, Mo. Psychodidae. 

Haskins, Caryl P., 1188 Avon Road, Schenectady, Hymenoptera, esp. 
Formicidae. 

MELVILLE H., Dept. Zool., Univ. Wash., Seattle, Wash. (F. 
Coleoptera. 

Hathaway, Edward S., Dept. Zool., Tulane Univ., New Orleans, La. 
Ecology Marsh Insects. 

Haub, James G., Dept. Zool., Ohio State University, Columbus, Ohio. 
Physiology. 

Haude, Wm. J., care John Powell Co., Inc., 114 32nd St., Y., 

Haug, Gordon W., Kelowna, British Columbia, Canada. Formicidae. 

Hawkins, H., Agri. Exp. Sta., Orono, Maine. and Noctuid larvae. 

Hawley, M., Box 171, Charlottesville, Va. Japanese Beetle. 

Haydak, H., Ent. Div., University Farm, St. Paul, Minn. Honeybee 
nutrition. 

Wo. P., Entomology Bldg., Univ. Urbana, (F. '29). Larvae. 

Heaton, Robert R., 6421 Broadway, Indianapolis, Ind. Fulgoridae, 
Homoptera. 

Hendee, Esther C., Dept. Biology, Russell Sage College, Troy, Isop- 
tera, Hymenoptera. 

Henderson, Chas. F., 641 Ramona, Whittier, Calif. Parasites Scale Insects. 

Henderson, Lyman S., 305 So. Fifth St., Florala, Ala. Curculionidae. 

Henderson, W., Agri. Exp. Sta., Logan, Utah. Orthoptera. 

Hering, Paul, 1058 Piedmont Ave., Atlanta, Ga. Economic Entomology. 

Wo. B., 112 Agri. Hall, Univ. Calif., Berkeley, Calif. (F. '29). 
Med. Entomology. 

HERRICK, GLENN W., 219 Kelvin Place, Ithaca, Thysanoptera, 
Coccidae. 

Hickman, R., Normal College, Ypsilanti, Mich. Haliplidae. 

Wo. A., 1263 Dartmouth Ave., Claremont, Calif. (F. Sym- 
phyla, Pauropoda. 

Health Safety Dept., Tennessee Valley Authority, 
Wilson Dam, Alabama. (F. 

Hinton, Howard E., Dept. Zool., Univ. Cambridge, Downing St., 
Cambridge, England. Dryopidae. 

Hitchcock, John David, Intermountain Bee Culture Field Laboratory, 
Laramie, Wyo. Bacteriology Bee Diseases. 

Hitchcock, B., 816 Kack, Bozeman, Mont. Mormon Cricket. 

Hockenyos, Geo. L., 213 Jefferson St., Springfield, Ill. Economic 
Entomology. 

Hodge, Charles 4th Dept. Biology, Temple Univ., Philadelphia, Pa. 
Coleoptera. 

Hodgkiss, E., Exp. Sta. Bldg., State College, Pa. 

Hodson, C., Div. Entomology, Univ. Farm, St. Paul, Minn. Ecology. 


A., Sch. Trop. Med., San Juan, Porto Rico. (F. Biting 


Flies. 
Hoffman, Carlos C., Apartado 8026, Mexico F., Mexico. Medical Ento- 
mology and Lepidoptera. 
Hoffman, Clarence H., 157 Tacoma Circle, Asheville, Scarabaeidae. 
E., Lingnan Univ., Canton, China. (F. Hemiptera. 
Holway, Richard T., South Duxbury, Mass. Termites. 
Hoop, Dept. Entomology, Cornell Univ., Ithaca, 
Hoogstraal, Harry, 303 Entomology Bldg., Univ. Illinois, Urbana, 
Morphology. 
Horsfall, William R., South Duncan, Fayetteville, Arkansas. Culicidae. 
Hoskins, M., 112 Agri. Hall, Univ. Calif., Berkeley, Calif. Physiology. 
Hough, S., Winchester, Virginia. Apple Insects. 
S., Agri. Exp. Sta., Wooster, Ohio. (F. 
Hovey, Charles L., Aroostook Farm, Presque Isle, Maine. phiidae. 
HOWARD, O., Bur. Ent. Q., Washington, (F. '07, 
Chalcidoidea. 
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Neale F., 151 West Ave., Columbus, Ohio. Mexican Bean 

F., 866 Leslie Drive, San Gabriel, Calif. Tomato Insects. 

THEO. H., Dept. Biology, Univ. Florida, Gainesville, 
(F. 

C., Long Is. Vegetable Res. Farm, Riverhead, I., 
(F. Muscidae. 

Miss Gwladys F., St. James Apts., Charles Center Sts., Balti- 
more, Md. Odonata, Orthoptera. 

Hughes, John H., Div. Ent., Univ. Farm, St. Paul, Minn. Chrysomelidae. 

B., 323 Snow Hall, Univ. Kans., Lawrence, Kans. (F. 
Aquatic Hemiptera. 

Herbert S., Health and Safety Dept., Tenn. Valley Auth., Wilson 
Dam, 

Annie Laurie, (Mrs. E.), Box 184, State College, Miss. Coccidae. 

Hutchins, Ross E., Box 184, State College, Miss. Lepidoptera. 

Hutson, Ray, Dept. Entomology, Michigan State College, Lansing, 
Mich. Insecticides. 

A., Silver Spring, Maryland (F. 

P., Dept. Biol., Univ. Toronto, Toronto Ont., Canada. (F. 
Ephemeroptera. 

F., Bishop Museum, Honolulu, Hawaii. (F. Muscoidea. 

Ingram, W., Box 387, Houma, La. Sugarcane Insects. 

Dwicut, Box University Station, Fayetteville, Ark. (F. 
Chrysomelidae, Curculionidae. 

B., Trinity Univ., Waxahachie, Texas. Orthoptera. 

Naoto, Faculty Agri., Imp. Univ., Hongo, Tokyo, Japan. Silkworm 

iseases. 

Ives, D., Jefferson City, Tenn. Cave Insects. 

Edward E., Box 1218, Waco, Texas. 

Jackman, Donald L., 627 Carondelet St., New Orleans, La., 

James, Brother Cyprian, Manhattan College, Spuyten Duyvil Pkwy., New 
York, 

Freburn L., Box 327, Saranac, Michigan. Coleoptera. 

T., Dept. Ent., Colo. State College, Ft. Collins, Colo. 

Janes, Melvin J., Texas Exper. Sta., Alta Loma, Tex. Economic Entomology. 

Jaques, Harry E., 709 Main, Mount Pleasant, Iowa. Ecology. 

RENE, Mus. d’Historie Naturelle, bis rue Buffon, Paris 5e, 
France. (F. Anophthalmes. 

R., High School Com., Hayes Van Ness Ave., San Fran- 
cisco, Calif. Diptera. 

Jensen, Dilworth D., 1583 St., San Bernardino, Calif. 

Jewett, H., Agri. Exp. Sta., Lexington, Ky. Tobacco and Forage Crop 
Insects. 

Ch. JOHANNSEN, A., 203 Parkway, Ithaca, (F. 
Diptera. 

Johnson, Frank, 420 Lexington Ave., New York, 

John W., 112 Agricultural Hall, Univ. California, Berkeley, 
Calif. 

Johnston, G., Box 571, Phoenix, Arizona. Miridae, Hemiptera. 

Jones, Elmer T., 1204 Fremont, Manhattan, Kansas. Hessian Fly. 

Ch. Jones, Frank M., 2000 Riverview Ave., Delaware. 

Columbia, Canada. Ecology Lepidopterous larvae. 

Jones, Joseph W., Jr., Biological Laboratory, State Fish Hatchery, Spring- 
field, Tenn. 

Just, Theodore K., Box 126, Notre Dame, Indiana. 
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Kadner, Carl G., Dept. Biology, Loyola University, Los Angeles, Calif. 
Hippoboscidae, 

Kagy, Franklin, care Dow Chemical Co., Box 245, Seal Beach, 
Calif. Insect Toxicology. 

Kamal, Mohammed, Parasite Laboratory, Cotton Research Giza, Egypt. 
Cotton Insects. 

Kearns, Clyde W., Dept. Ent., Univ. Illinois, Urbana, Insecticides. 

Keck, Chester B., Box 340, Honolulu, Hawaii. 

H., Dept. Zool. and Entomology, Ohio State University, 
Columbus, Ohio. (F. Odonata, Ants. 

Kent, Ellis C., Avondale Apts. No. 21, Corvallis, Oregon. Hemiptera. 

Kessel, Berta B., Elaine Ave., Mill Valley, Calif. 

Kincaid, Trevor, Univ. Wash., Seattle, Wash. Psychodidae, Dytiscidae. 

L., Box 150, Moorestown, New Jersey. (F. Biological Control. 

KENNETH M., Dominion Entomological Laboratory, Saskatoon, Sask., 
Canada. Elateridae larvae, Noctuidae. 

WILLARD V., 4th Corps Area Lab., Ft. McPherson, Ga. (F. 
Culicidae. 

ALFRED C., Indiana Univ., Bloomington, Ind. (F. Cynipidae. 

Kislanko, P., Box 88, Wiggins, Miss. 

Klein, Adolph, Baleville, Newton, Odonata. 

Klots, Alexander B., Biology Dept., Lexington Ave., New York, 
Lepidoptera. 

Dept. Zool., St. College, Ames, Iowa. Hemiptera, 

Knight, Kenneth L., Mosquito Control Unit, Marine Barracks, New River, 
Geometrid larvae. 

Knigin, Tamarath, Engineer Infirmary, 807, Atkinson Field, British 
Guiana. Culicidae, Ceratopogonidae. 

F., Agri. Exp. Sta., Logan, Utah. 

Knull, Mrs. Dorothy, Dunedin Rd., Columbus, Ohio. 

Knull, Josef N., Dept. Zool. Ent., Ohio State Univ., Columbus, Ohio. 
Cleridae, Elateridae, Buprestidae, Cerambycidae. 

Knutson, Herbert C., Dept. Zoology, Rhode Island State College, Kings- 
ton, Rhode Island. Noctuidae. 

Kraatz, Walter C., Univ. Akron, Akron, Ohio. 

Kretzschmar, Gerhard, care Mrs. Kretzschmar, Princeton, Minn. 

Kriminetsky, Sol, Fernald Hall, Massachusetts State College, Amherst, 
Mass. Morphology. 

Krombein, Karl Von Vorse, Division Insects, Nat. Mus., Washing- 

Kuitert, Louis C., Dept. Ent., Univ. Kansas, Lawrence, Kansas. 
Nepidae, Gerridae. 

Kulash, Walter M., Box 99, Haydenville, Mass. Collembola. 


Lamiman, F., 2244 Summer St., Berkeley, 
J., Box 218, Union Gap, Washington. (F. Biological 

Lange, Harry, Jr., Univ. California, Court House, Box 1370, 
Salinas, Calif. Lepidoptera. 

Langford, George S., Dept. Ent., Univ. Maryland, College Park, Md. Eco- 
nomic Entomology. 

Langston, James M., College, Miss. Phyllophaga. 

Lanham, Urless N., Scripps Institute, Jolla, Calif. Apoidea. 

Rivers, Ira, Box Reno, Nevada. Odonata, Psychodidae. 

Larrimer, H., Forest Service, Washington, Cicadellidae. 

Larson, P., Ent.-Zool. Dept. South Dakota State College, Brookings, 
Physiology. 

Lassman, W., Independencia No. Jalopa, Vera Cruz, Mexico. Culicidae. 

H., Agri. Exp. Station, Orono, Maine. Cicadellidae. 

Latta, Randall, Bur. Ent. Q., Washington, 

Lauderdale E., Box 368, Yuma, Arizona. 
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Lawson, Paut B., 701 Ohio St., Lawrence, Kans. (F. Cicadellidae. 

Leech, B., Box 308, Vernon, British Columbia, Canada. Coleoptera. 

W., Comstock Hall, Cornell Univ., Ithaca, (F. 
Embryology. 

Leonard, Justin W., Hunt Creek Exp. Stat., Box Lewiston, Mich. 
Aquatic Insects. 

Leonard, Mortimer D., care Advertising Dept., The Dupont Co., Wil- 
mington, Del. 

Veque, Norma, 1017 Maxwell Ave., Boulder, Colo. 

Lilly, John H., King Hall, Univ. Wis., Madison, Wis. Coleophoridae. 

Lincoln, Charles, Farm Bureau Office, Oswego, Forage Crop Insects. 

Lindgren, David L., Univ. Calif., Citrus Exp. Sta., Riverside, California. 
Toxicology. 

Lindquist, Arthur W., Nice, Lake Co., 

W., Box 612, Granville, Ohio. Hesperioidea. 


Gorton, 112 Agricultural Hall, Univ. Berkeley, Calif. 


List, Geo. M., Agri. College, Fort Collins, Colo. (F. Cimicidae. 

Livingston, M., 4425 Bienville Ave., New Orleans, La. 

Lloyd, Llewellyn, University, Leeds, England. 

Lobdell, Mrs. Gladys H., Rt. Brevard, 

Lowrie, Raymond E., State St., Box 114, New Bedford, Mass. 

Ludwig, Daniel, Dept. Biology, Univ., St. and Univ. Ave., 
New York, Physiology. 

LuGINBILL, Box 495, Lafayette, Ind. (F. 

Lund, Horace O., Division Biological Science, Univ. Georgia, Athens, 
Georgia. Culicidae. 

Lutz, FRANK E., Central Ave., Ramsey, (F. Bees. 

Lyle, Clay, State College, Miss. Crustacea. 

Lyman, Earle, care A., Norris, Tenn. Insects, Ephem- 


MacCreary, Donald, Del. Agri. Exp. Sta., Newark, Delaware. Tabanidae, 
Culicidae. 

MacLeod, Guy F., Dept. Ent., Univ. California, Berkeley, Calif. 
Physiology. 

W., Div. Ent. Parasitology, Univ. Calif., Berkeley, 

alif. 

McBride, C., Box 340, Honolulu, Hawaii. 

McClure, Elliott, 17th St., Ord, Nebraska. 

McCRACKEN, IsABEL, Box 1545, Stanford University, Calif. 

McDaniel, Eugenia, ‘Agri. College, East Lansing, Mich. Coccidae, Orthoptera. 

McGovran, R., Bureau Ent. Plant Quar., Nat. Agr. Res. Center, 
Beltsville, Md. Toxicology. 

McGreoor, A., Box 70, Whittier, Calif. (F. Tetranychidae. 

E., 7225 Blair Rd., Takoma Park, Washington, (F. 
Insect Physiology. 

McKinstry, Arthur Porter, 631 St., Davis, 


Madden, H., Box 549, Quincy, Florida. Economic Entomology. 

Madden, Ruth A., 1415 High St., Des Moines, Iowa. 

Maddock, Darrell R., 450 Cross St., Ogden, Utah. 

Maheux, Georges, Dept. Agri., Parliament Bldg., Quebec, Canada. Forest 
Insects. 

Mangrum, James F., Lincoln Memorial Univ., Harrogate, Tenn. Acarina. 

Manis, Hubert C., Dept. Entomology, Univ. Idaho, Moscow, Idaho. 
Onion, Potato Insects. 


*Mank, Edith Webster, Reservoir St., Lawrence, Mass. Coleoptera. 


Mank, Helen G., Reservoir St., Lawrence, Mass. 


Manter, Jerauld A., Agri. College, Storrs, Conn. Economic Entomology. 
Manzelli, Manlio, Leland Ave., Plainfield, Hemiptera. 
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*Maple, John D., Box 47, Yokohama, Japan. Physiology. 

March, Ralph B., 303 Entomology Bldg., Univ. Illinois, Urbana, 

Marcovitch, S., University Farm, Knoxville, Tenn. 

Markos, Basil G., Mechanic St., Dover, New Hampshire. 

MARLATT, L., 1521 16th St., W., Washington, (F. 

S., 189 Gilman St., Madison, Wis. (F. Morphology. 

Martin, Chas. H., Box 65, College Hill Station, Cincinnati, Ohio. Ecology. 

Martorell, Luis F., Box 614, Rio Piedras, Puerto Rico. Sugar Cane, 
Forest Insects. 

Marvin, Philip H., Box 417, Oroville, Wash. Biology Melittobia. 

Mason, Arthur C., Box 150, Moorestown, 

Mason, Horatio C., 151 West 11th Ave., Columbus, Ohio. Tomato Fruitworm. 

Rost., Cornell Univ., Ithaca, (F. Ixodoidea, Culicidae. 

Mattingly, Father E., St. Charles Coll., Box 303, Columbus, Ohio. 
Coleoptera. 

Maxson, Asa C., Box 46, Longmont, Colo. 

Mead, Albert R., Dept. Zool., Cornell Univ., Ithaca, Chrysomelidae. 

Medler, John T., Division Entomology and Parasitology, Univ. Cali- 
fornia, Berkeley, Calif. Cicadellidae. 

Meiners, Edwin, Rm. 238, 6651 Enright, St. Louis, Mo. Lepidoptera. 

Melampy, M., Louisiana Agri. Exp. Stat., University, La. Physiology. 

L., City College New York, New York, (F. 

iptera. 

Melvin, Roy, Box 487, Menard, Texas. Physiology. 

Mendenhall, Eugene W., Brighton Road, Columbus, Ohio. 

Menusan, Henry, Jr., Dept. Entomology, Rutger’s Univ., New Bruns- 
wick, Physiology, Ecology. 

Merino, Gonzalo, Bureau Plant Industry, Manila, Cicadellidae. 

Merrill, B., Plant Board, Seagle Bldg., Gainesville, Fla. 
Aleyrodidae. 

L., Nat. Hist. Bldg., Univ. Urbana, Ill. Syrphidae. 

Metcalf, Robert L., Dept. Ent., Cornell Univ., Ithaca, 
Physiology. 

P., State College Station, Raleigh, North Carolina. (F. 
Homoptera. 

MICHELBACHER, E., 112 Agri. Hall, Univ. Calif., Berkeley, Calif. (F. 

Michener, Charles D., 112 Hall, Univ. Calif., Berkeley, Calif. 

CLARENCE E., Div. Ent., Univ. Farm, St. Paul, Minn. (F. 
Mutillidae. 

Miller, Albert, Dept. Tropical Medicine, Tulane Univ., 1430 Tulane Ave., 
New Orleans, La. 

Miller, Albert C., Box 2038, Pittsburgh, Pa. Membracidae. 

Miller, Forrest W., Biology Dept., Hartwick College, Oneonta, 
phididae. 

Milliron, Herbert E., Dept. Entomology, Purdue Agri. Exp. Station, 
Lafayette, Ind. Chalcidoidea, Bombidae. 

B., Dept. Ent., Montana State Coll., Bozeman, Montana. 
(F. 

Milne, Lorus J., Randolph-Macon Woman’s College, Lynchburg, Va. 

Milum, Vern G., 104 Exp. Zool. Lab., Univ. Illinois, Champaign, 

E., Dept. Zool., Univ. Minn., Minneapolis, Minn. (F. 
Behavior. 

Miroyiannis, Stanley D., Dept. Biology, Northeastern Univ., Boston, 
Mass. Histology. 

Mitchell, Robert T., 410 West Union St., West Chester, Pa. Ichneumonidae 
and Braconidae. 

B., State College, Raleigh, Carolina. (F. '37). Apoidea, 
Megachile. 
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*Moffatt, Elizabeth M., Rampart, Los Angeles, Calif. Araneida. 

Monk, W., Box 535, Fabens, Texas. Diptera. 

Dept. Ent., Purdue Univ., Lafayette, Ind. (F. 
Odonata. 

Moore, Geo. A., 359 Querbes Ave., Outremont, Quebec, Canada. Hemiptera. 

Moore, Joseph B., 1715 Fifth St., E., Minneapolis, Minn. 

Moore, Warren, Bon Air, Va. Dermestidae. 

ANN H., Mt. Holyoke College, South Hadley, Mass. (F. 
Ephemeridae. 

Morgan, A., University Library, Univ. Tennessee, Knoxville, Tenn. 

Morgan, P., Box 414, Indianapolis, Ind. Dermaptera. 

W., 1612 Glenoaks Blvd., Glendale, Calif. (F. Bio- 
logical Control. 

Morrison, Bureau Entomology and Plant Quarantine, Washing- 

No. Newport, Nova Scotia, Canada. (F. '20). 
Lepidoptera. 

Mote, Don C., St. Agri. College, Corvallis, Oregon. Economic Entomology. 

Elwood St., Redwood City, Cailf. (F. Thy- 

W., Bureau Entomology and Plant Quarantine, Wash- 
ington, (F. Braconidae, Bethylidae. 

Mullen, James A., 135 Siwanoy Blvd., Tuckahoe, 

Mulrennan, A., Escambia County Health Dept., Pensacola, Fla. Culicidae. 

Mundell, C., care Thomas Cook Sons, Bankers, Kashmir Gate, Delhi, 
India. Parasitic Hymenoptera. 

*Munro, A., State College Station, Fargo, No. Dak. Orthoptera, Diptera. 

*Murray, William D., State Teachers College, Bemidji, Minn. Sphecidae. 

Australian Museum, College St., Sydney, New South 
Wales, Australia. (F. 

Musgrave, Paul N., Box 426, Huntington, West Virginia. Dryopidae. 

Univ. Detroit, Detroit, Mich. (F. '40). Physiology, 
Ecology. 


H., Forest Insect Laboratory, Bur. Ent. Q., Coeur d’Alene, 
Idaho. 
Odonata, Ephemerida. 
Neiswander, R., Ohio Agri. Exp. Sta., Wooster, Ohio. orna- 
Neiswander, B., Agri. Exp. Sta., Wooster, Ohio. Fruit Insects. 
Nesbitt, Herbert Lakeside Ave., Ottawa, Ontario, Canada. Acarina. 
Ness, Henry, 821 Kellogg Ave., Ames, Economic Entomology. 
Nevin, Reese, 316 Columbia St., Ithaca, Morphology Acarina. 
Newcomer, J., Box 1291, Yakima, Washington. Fruit Insects. 
Newell, Wilmon, 504 East Church St., Gainesville, Fla. Economic Ento- 
mology 
Geo. B., 246 Hamilton Ave., State College, Pa. Insect Histology. 
Newton, 121 East Story St., Bozeman, Montana. Alfalfa weevil. 
Nicholson, Page, Div. Ent., Univ. Farm, St. Paul, Minn. Simuliidae. 
Nickels, B., Box 209, Bureau Entomology, Brownwood, Texas. Pecan 
Insects. 
Noble, B., Bur. Ent. Q., Box 1857, Sacramento, Calif. Hessian Fly. 
Noland, Lowell E., Biology Bldg., Univ. Wisconsin, Madison, Wis. 
Howard, Circle Rd., Dougan Hills, Staten Island, Carabidae, 
Staphylinidae. 
Nye, William P., Federal Ave., Logan, Utah. Forest Insects. 


O’Byrne, Harold I., No. Box 350, Glencoe, Mo. Ecology, 
Lepidoptera. 

WALTER C., Durham, New Hampshire. 

OMAN, Paut W., Bur. Ent. Q., Washington, (F. Homoptera. 
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William J., Tree Fruit Branch Exp. Station, Box 596, Wenatchee, 
Wash. Fruit Insects. 

Oosthuizen, J., School Agriculture, Potchefstroom, South Africa. 
Stored Grain Insects. 

Ch. OSBORN, HERBERT, Ohio St. Univ., Columbus, Ohio. (F. 
Homoptera, Cicadellidae. 

Osborn, T., 2346 Brandon Road, Columbus, 

Ch. C., Ohio State Univ., Columbus, Ohio. Syrphidae. 

Faustino Q., Bureau Plant Industry, Manila, Philippine Is. Eco- 
nomic Entomology. 

Owen, Wm. Bert, Dept. Zool., Univ. Wyoming, Laramie, Wyo. 
Culicidae. 

Ozburn, Reg. H., Ont. Agri. College, Guelph, Ontario, Canada. 
Histology. 


Packard, Clyde M., Bureau Ent. Plant Quar., Washington, Cereal 
and Forage Insects. 

Painter, R., Box 495, Lafayette, Indiana. Phyllophaga. 


Bombyliidae. 

Charles E., Dept. Ent., Cornell Univ., Ithaca, Forage Crop 

Palmer, Boyd B., Polytechnic Institute, San German, Puerto Rico. 
Trichoptera. 


A., 621 So. Howes St., Fort Collins, Colo. (F. 
ORLANDO, Dept. Zool., Northwestern Univ., Evanston, Ill. (F. 
Pselaphidae. 
Parker, Barbara M., 1125 Elm Ridge Drive, Glencoe, 
Parker, E., Box 156, Bexley Station, Columbus, Ohio. vectors 
Elm diseases. 
L., South American Parasite Lab., Blanca del Tabare, 2950, 
Montevideo, Uruguay. Parasitic Hymenoptera. 
B., 1217 Lawrence St. E., Washington, (F. 
Bembicidae. 
R., Bureau Ent. Pl. Quar., Bozeman, Montana. Orthoptera. 
Parker, L., Dept. Ent., Manhattan, Kansas. piculture. 
Parks, Hal B., Route Box 368, San Antonio, Texas. Diptera, Hymenoptera. 
B., Route Box 368, San Antonio, Texas. 
H., Dept. Ent., Ohio St. Univ., Columbus, Ohio. 
Parman, C., Box 509, Uvalde, Texas. Diptera. 
Ch. J., Agri. Exp. Sta., Geneva, 
Parshley, M., Dept. Zool., Smith College, Northampton, Mass. 
Heteroptera. 
Parsons, Carl T., 205 West 57th St., New York City, 
Herbert L., Div. Ent., Univ. Farm, St. Paul, Minn. Greenhouse 
Insects. 
dos Passos, Cyril F., Washington Corners, Mendham, Lepidoptera. 
Ch. M., Agri. Exp. Sta., Orono, Maine. 
Renaud, Laboratoire Museum d’Histoire Naturelle, 
bis Rue Buffon, Paris France. Scarabaeidae, Corylophidae. 
Harold J., Crystal City, Mo. 
NELLIE M., care American Cyanamid Co., Boston Post Road, 
Stamford, Conn. (F. Physiology. 
M., Morgantown, West Va. (F. 
Pederson, Calvin E., Tenth Naval District, San Juan, Puerto Rico. 
John Z., 8014 5th St., Chillicothe, Ohio. Insects. 
Penner, Lawrence R., Dept. Zoology, University Connecticut, Storrs, 
Conn. Araeopidae. 
Bailey B., Dept. Ent., Agri. Exp. Sta., New Brunswick, 
logical Control. 
James Hubert, Mont. State College, Bozeman, Mont. 
Peters, Harold T., Div. Ent., Univ. Farm, St. Paul, Minn. Siphonaptera. 
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Peterson, Allan G., Div. Ent., Univ. Farm, St. Paul, Minn. Potato Insects. 

ALVAH, Dept. Ent., Ohio St. Univ., Columbus, Ohio. (F. 
Biological Control. 

Peterson, Lloyd T., Indian Head, Saskatchewan, Canada. Forest 
Entomology. 

Petrakis, Manuel M., Rm. 128, Natural Resources Bldg., Univ. 
Urbana, 

Pettit, Lincoln G., Harrison Ave., Baldwin, Long Island, 
Dermestidae. 

Pettit, H., Dept. Ent., Michigan State College, East Lansing, Mich. 
(F. 

PETRUNKEVITCH, ALEXANDER, Yale Univ., New Haven, Conn. (F. 
Arachnida. 

Phillips, Maurice E., Hanshow Road, Ithaca, 

Phillips, J., Box 255, Charlottesville, Va. Harmolita. 

Phillips, Levi, 985 So. Third East, Salt Lake City, Utah. Lepidoptera. 

Los Angeles County Museum, Exposition Park, Los 
Angeles, Calif. (F. 

Pinkus, F., 10120 Manchester Road, Kirkwood, Mo. Arachnida. 

Platt, Fred R., 218 Center St., Covina, Calif. Coccidae, Coleoptera. 

Pletsch, Don, Dept. Entomology, Montana State College, Bozeman, 

Mont. Myrmeleonidae. 

Plumb, George H., Agri. Exp. Station, New Haven, Conn. Anoplura. 

Plummer, C., Calzada Tacuba 295, Colonia Anahuac, Mexico, F., 
Mexico. Membracidae. 

Poos, Fred W., 3225 Albemarle St., Arlington, Va. 

Porter, A., Bureau Entomology Pl. Q., Washington, Fruit Insects. 

Post, L., Dept. Ent., Oregon State College, Corvallis, Ore. Orthoptera. 

Potts, Samuel F., Hillhouse Ave., New Haven, Conn. 
Physiology. 

Powell, Dwight, 403 McCullough, Urbana, 

Pratt, Harry D., Div. Entomology, Univ. Farm, St. Paul, Minn. Ich- 
neumonidae. 

Price, A., Univ. Ky., Lexington, Ky. Economic Entomology. 


*Pritchard, Earl, Div. Ent., Univ. Farm, St. Paul, Minn. 


Pritchett, John C., 422 Federal Office Bldg., Seattle, Wash. 
Bar Harbor, Maine. (F. Insects Mt. Desert Region. 
Putnam, L., Dom. Ent. Lab., Vineland Station, Ontario, Canada. 
Chrysopidae. 


Quarterman, Kenneth D., Box 989, Gulfport, Miss. Cimicidae. 


549 Argonne Drive, Kirkwood, Mo. (F. Hymenoptera, 

ehavior. 

A., Dept. Ent., Cornell Univ., Ithaca, (F. 
Reduviidae. 

Reed, D., Box 5271, Richmond, Va. Tobacco Insects. 

Rees, Don M., Univ. Utah, Salt Lake City, Utah. Culicidae. 

Reeves, Jos. A., 415 Federal Bldg., Buffalo, Chrysomelidae, Fulgoridae. 

Reun, G., Acad. Nat. Sciences, Logan Square, Philadelphia, Pa. 
Dermaptera, Orthoptera. 

Rice, Paul L., Alma College, Alma, Mich. Chalcidoidea. 

GLENN, JR., Zoological Laboratories, Univ. Penn., 38th St. 
and Woodland Ave., Philadelphia, Pa. (F. Noctuidae. 

H., Dept. Ent., Ia. St. Coll., Ames, Ia. (F. 
Physiology. 

H., Beltsville Research Center, Beltsville, Maryland. 
(F. Physiology. 

Richmond, Edward A., Agri. Exp. Sta. Bldg., State College, Pa. 
philidae. 
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Riedel, Atherton, 2894 Dexter St., Denver, Colo. 

Riegel, Garland T., 304 Entomology Bldg., Univ. Urbana, 
Braconidae. 

Ries, Donald T., Starved Rock State Park, Utica, Ill. Cephidae, Siricidae. 

Rihard, Paul T., Box 71, Weslaco, Culicidae. 

Riley, Merrill Box 57, Kaneohe, Hawaii. Coccidae 

A., Div. Ent., Univ. Farm, St. Paul, Minn. Parasitology. 

Rings, Roy 1462 Second Ave., Columbus, Ohio. Cerambycidae. 

Ritcher, Paul O., Agr. Exp. Station, Lexington, Ky. Phyllophaga. 

Ritchie, L., 489 Courthouse, Portland, Oregon. Coccidae, Lepidop- 
terous larvae. 

Rivnay, Ezekiel, Agri. Exp. Stat., Rehoboth, Palestine. Thysanoptera. 

Roberts, Radclyffe, Villa Nova, Pa. Acrididae. 

Roberts, Harvey, Box 8729, University, La. 

Roberts, A., 820 Insurance Exchange Bldg., Denver, Colo. Mantidae. 

Robinson, M., Box 671, Auburn, Alabama. 

Burnt Mills Hills, Silver Spring, Maryland. (F. 
Physiology. 

Rockstein, Morris, Div. Ent., Univ. Farm, St. Paul, Minn. 

Rockwood, P., Forest Grove, Oregon. Noctuidae, Orthoptera. 

Rodeck, Hugo G., Univ. Colo. Museum, Boulder, Colo. Nomada. 

Rogers, Speed, Box 2666, Univ. Sta., Gainesville, Fla. Tipulidae. 

Rogoff, William M., Dept. Entomology, Cornell Univ., Ithaca, 

A., Bur. Ent. Pl. Q., Washington, Hymenoptera. 

Rosenfeld, H., Boite Postale 763, Cairo, Egypt. Sugar Cane Insects. 

Rosewall, W., Box 8729, Dept. Ent., Louisiana State Univ., Baton Rouge, 
La. Coleoptera, Pentatomidae. 

Ross, Edward Dept. Ent., Calif., Acad. Sci., San Francisco, Calif. 
Histeridae, Embioptera. 

Ross, HERBERT H., St. Nat. Hist. Surv., Urbana, (F. Tenthre- 
dinoidea. 

Ross, Wm. A., Vineland Station, Ontario, Canada. phididae. 

Roth, Louis M., 351 East 45th St., Brooklyn, 

Rozeboom, Lloyd Eugene, School ‘of Hygiene and Public Health, 615 No. 
Wolf St., Baltimore, 

Herbert, 33rd Ave., Flushing, New York. Penta- 
tomidae. 

Rude, Clifford S., 1214 Masonic, Gainesville, Fla. 

G., University Farm, St. Paul, Minn. (F. 


Curtis W., Dept. Ent., Mich. State Coll., East Lansing, Mich. 


(F. 

Sailer, Reece I., 316 Snow Hall, Univ. Kansas, Lawrence, Kans. 
Hemiptera. 

Sailsbury, Murl B., Genl. Del., Fisher, Illinois. Chrysomelid larvae. 

Sakimura, Kay. Pineapple Exp. Station, Honolulu, Hawaii. Thysanoptera. 

Sampson, William W., 156 So. 14th St., Richmond, Calif. Aphididae, 
Aleurodidae. 

Sanderson, Milton W., 422 Northwest St., Fayetteville, Ark. Coleoptera. 

Sargent, Wm. D., Biology Dept., The City College, Lexington Ave., New 
York, Odonata, Ephemerida. 

F., 806 Ohio St., Urbana, Illinois. Calendra. 

Scaramuzza, C., Central Baragua, Prov. Camaguay, Cuba. Sugar Cane 
Insects. 

Schaefer, Paul E., Dept. Zool., Univ. New Hampshire, Durham, 
Morphology. 

Schear, E., 107 Park St., Westerville, Ohio. Hemiptera, Diptera, 
Hymenoptera. 

Schlosberg, Morris, 1920 Parkwood Ave., Toledo, Ohio. Lepidoptera. 

Schmidt, Carl T., Box 3166, Honolulu, Hawaii. Ecology. 

Schmidt, Helen Neil, Box 3166, Honolulu, Hawaii. Trichoptera. 

Schmieder, Rudolf G., Zool. Lab., Univ. Pa., Philadelphia, Pa. 
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Schmitt, John B., 411 White Horse Ave., Trenton, Morphology. 

Schmitt, J., Jr., 820 Insurance Exchange Bldg., Denver, Colo. Scolytidae. 

Ch. Schoene, J., Agri. Exp. Sta., Blacksburg, Va. 

Herbert F., Dept. Zoology, State College, Raleigh, 
Chrysomelidae. 

Schroeder, O., Halstead, Kansas. Argasidae. 

Philip M., 1979 Ashland Ave., St. Paul, Minn. Forest Insects. 

Schuh, Joe, Dept. Ent., Oregon State College, Corvallis, Oregon. Odonata. 

Schumaker, George K., 1515 Chew St., Allentown, Pa. Coleoptera. 

H., Dept. Ent., Cornell Univ., Ithaca, (F. 
Tabanidae. 

SCHWARZ, HERBERT F., Am. Mus. Nat. Hist., 77th St. Cent. Park West, 
New York City, (F. 

Scotland, Minnie B., Continental Ave., Cohoes, Lemna Insects. 

A., 325 So. 13th St., Corvallis, Oregon. Cerceridae. 

Seamans, L., Dom. Ent. Lab., Lethbridge, Alberta, Canada. Muscoidea. 

Sears, Jack W., Dept. Zoology, Univ. Texas, Austin, Texas. 

Seevers, Charles, Central College, South LaSalle St., Chi- 
cago, Ill. Termitophiles. 

Semans, Merrick, Youngstown College, Youngstown, Ohio. 

R., Park College, Parkville, Mo. Mecoptera, Bittacus. 

C., South Dakota State College, Brookings, South Dakota. 
(F. Homoptera, Heteroptera. 

Albert R., Dept. Biology, University Buffalo, Buffalo, 

D., 321 Melville Ave., Palo Alto, Calif. (F. 

*SHANNON, C., Caixa Postal 49, Rio Janeiro, Brazil. 

Shaw, Frank R., Fernald Hall, Mass. State College, Amherst, Mass. 
Mycetophilidae. 

G., Hacienda Santa Engracia, Santa Engracia, Tamps., 

exico. 
Ch. E., Vivarium Bldg., Wright and Healy Sts., Champaign, 
Ecology. 

SHEPARD, H., Univ. Farm, St. Paul, Minn. (F. Hesperiidae. 

Sherman, Franklin, Div. Ent., Clemson College, South Carolina. Acrididae, 
Cerambycidae, Cicindelidae. 

SHERMAN, JoHN D., JR., 182 Primrose Ave., Mt. Vernon, (F. 

Shields, E., Box 655, New Smyrna Beach, Florida. Culicoides. 

*Shockley, Wilfred, Apt. 110, 1550 Sherman St., Denver, Colo. Cerambycidae, 
Decticinae. 

Shropshire, Leslie H., Box 85, Des Plaines, Ill. Economic Entomology. 

Ch. FRANKLIN, 431 Highland Rd., Ann Arbor, Mich. (F. 

Scuola Superiore d’Agricoltura, Portici, Italy. (F. 
Thysanura, Protura, Termites, Myriapoda. 

Gwynn, Dept. Biology, North Texas State Teachers’ College, 
Denton, Texas. Coleoptera. 

Simizu, Tunehisa, Imp. Pl. Quar. Serv., Nagoya Custom House, Nagoya, 
Japan. Bruchidae, Diptera. 

Simmons, Perez, 712 Elizabeth St., Fresno, Calif. Dried Fruit Insects. 

Simmons, W., Box 789, Panama City, Fla. Medical Entomology. 

Wm. E., Agricultural Bldg., Embarcadero and Mission, San Fran- 
cisco, Calif. 

*Simpson, Geddes W., Holmes Hall, Orono, Me. Insects and Plant Diseases. 

Singleton, M., 5217 Connecticut Ave. W., Washington, 
Quarantines. 

Skoog, Fred E., Bur. Ent. Pl. Quar., Bozeman, Montana. Acrididae. 

Smith, Carroll N., Box 115, Vineyard Haven, Mass. 

Smith, Chas. E., Agricultural Center, University, La. Truck Crop Insects. 

Smith, Clyde F., Dept. Entomology, Univ. North Carolina, Raleigh, 
Aphididae. 

Smith, Floyd F., Research Center, Beltsville, Maryland. 

Smith, Frank K., 2228 Elizabeth St., Pueblo, Colo. Coleoptera. 
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Smith, Gordon E., 811 Manly Ave., Paris, Tenn. 

Smith, Gordon F., Dept. Ent. Parasitology, Univ. California, Berke- 
ley, Calif. Syrphidae. 

Smith, Herbert D., 209 River St., Hoboken, Ichneumonidae. 

Smith, Howard W., Rear 186 West Woodruff Ave., Columbus, Ohio. 

Smith, Marion E., Fernald Hall, Mass. State College, Amherst, Mass. 
Arctiidae. 

Marion R., Rm. 377, National Museum, Washington, 
(F. 

Smith, Myron W., 728 Dermon Bldg., Memphis, Tenn. Curculionidae. 

Smith, Ralph H., Univ. Calif., 405 Hilgard Ave., Los Angeles, Calif. 
Hemiptera. 

C., Dept. Ent., Kan. State College, Manhattan, Kansas. 
(F. 

Smith, Septima C., Box 1446, University, Alabama. Odonata. 

Snapp, Oliver I., Box 527, Fort Valley, Georgia. Rhynchophora. 

Snipes, Benjamin T., Powell, Wyo. Siphonaptera. 

E., 3706 Thirteenth St., W., Washington, (F. '27). 
Morphology. 

Snyder, Fred M., 3563 88th St., Jackson Heights, I., New York. 
Muscoidea. 

Sommerman, Kathryn M., Dept. Ent., Univ. Illinois, Urbana, 
Corrodentia. 

Sorenson, Chas. J., Agri. Exp. Sta., Logan, Utah. 


*Spencer, J., Univ. Brit. Col., Vancouver, Brit. Col., Canada. Trypetidae. 


SPENCER, HERBERT, Station Hosp., Camp Shelby, Miss. (F. 
optera. 

Spieth, Herman T., College City New York, Convent Ave. 139th St., 

Spooner, Chas. S., Seventh St., Charleston, Ill. Fulgoridae. 

Sprague, Mrs. James M., Kirkland St., Cambridge, Mass. 
Hemiptera. 

Spruijt, J., Trap Rock Farm, Deerfield, Mass. Formicidae. 

Stafford, Eugene M., Rt. Box 721, Fresno, Calif. Vegetable Insects. 

Stafford, W., State College, Miss. Mallophaga. 

Stains, George S., Dept. Ent., Utah Agri. Coll., Logan, Utah. Conopidae; 
Simuliidae. 

Stanford, S., Agri. College, Logan, Utah. Siphonaptera. 

Stanley, W., Agri. Exp. Sta., Knoxville, Tenn. Phalaenidae. 

Stearns, Louis A., Agri. Exp. Sta., Newark, Del. Cercopidae, Cicadellidae. 

Stehr, William C., Dept. Biology, Ohio Univ., Athens, Ohio. Coccinelli- 
dae, Carabidae. 

Steiner, Harold M., Box 123, Arendtsville, Pa. Fruit Insects. 

Steiner, F., 1415 St. Clair St., Vincennes, Indiana. Fruit Insects. 

Steinweden, John B., Bur. Nursery Service, State Dept. Agri., Sacramento, 
Thysanoptera. 

A., Div. Ent. Parasitology, Univ. Calif., Davis, Calif. 

Stiles, Chas. F., Box 29, Stillwater, Okla. 

Stitt, Loyd L., Box 273, Tempe, Arizona. 

Stone, Alan, Bureau Entomology and Plant Quar., Washington, 
(F. Tabanidae. 

Stone, Philip C., Dept. Entomology, Univ. Missouri, Columbia, Miss- 
ouri. 

Stone, Wm. E., Laboratorio Entomologica, Calzada, Mexico—Tacuba 295, 
Colonia Anahuac, F., Mexico. 

Strickland, H., Univ. Alberta, Edmonton, Alberta, Canada. Elateridae. 

Strom, Lawrence G., 604 South 28th St., Milwaukee, Wis. phiidae. 

Summerour, R., Box 90, Lucedale, Miss. 

Sweetman, Harvey L., State College, Amherst, Mass. Ecology. 

H., 2048 Lanihuli Drive, Honolulu, Hawaii. (F. 
Delphacidae. 
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Talbot, Mary, Lindenwood College, St. Charles, Missouri. Formicidae. 

Tanner, C., 2907 Lincoln Ave., Ogden, Utah. Plecoptera. 

Tanner, Vasco M., Brigham Young Univ., Provo, Utah. 
Carabidae. 

Ch. Tanquary, C., Univ. Farm, St. Paul, Minn. 

Tarshis, Irvin, 3906 Hoyt St., Portland, Ore. 

Tate, D., Dept. Ent., College Agriculture, Lincoln, Nebr. 

*Tauber, Oscar E., Zool. Dept., State College, Ames, Iowa. Physiology. 

Taylor, Leland H., Dept. Botany Zool., Va. Univ., Morgantown, 
Va. Bees, Wasps. 

Taylor, L., Dept. Biology, College William and Mary, Williamsburg, 
Va. Parasitic Hymenoptera. 

*Telford, Horace S., Dept. Ent., State College, Fargo, Syrphidae. 

Thatcher, Theodore O., care Thatcher, River Heights, Logan, Utah. 
Scolytidae, Buprestidae, Cerambycidae. 

Thomas, Chas. A., 120 Broad St., Kennett Square, Chester County, Pa. 
Elateridae, Scarabaeidae. 

Thomas, Edward S., Ohio State Museum, Ohio St. Univ., Columbus, Ohio. 

Thomas, L., College Station, Texas. Cotton Insects. 

Thompson, L., Box 1074, Lake Alfred, Fla. Insects. 

Tietz, Harrison M., Dept. Zool., Pa. St. College, State College, Pa. 

Noctuidae. 

H., Citrus Exp. Sta., Riverside, Calif. (F. Encyrtidae. 

Peter C., State Agri. Bldg., San Francisco, Calif. Rhynchophora. 

Tissot, N., Agr. Exp. Sta., Gainesville, Fla. 

Todd, E., University Farm, Davis, Calif. 

Chakratong, Department Agriculture, Bangkok, Thailand, 
Buprestidae. 

Tosawa, Nobuyoshi, Kotoen, near Nishinomiya, Hyogo-ken, Japan. 
Hymenoptera. 

Henry K., Jr., National Museum, Washington, 
Ichneumonidae, Chironomas. 

Townsend, Lee H., Dept. Ent., Univ. Kentucky, Lexington, Ky. 
Neuroptera. 

Wm., Rockefeller Institute, Princeton, Insect Nutrition. 

Robert, Dept. Ent., Univ. Illinois, Urbana, Siphonaptera. 

(Miss) R., Fernald Hall, Mass. State College, Amherst, Mass. 

Travis, Bernard V., Box 655, New Smyrna Beach, Fla. Culicidae. 

Helen L., Bur. Ent. Pl. Quar., Washington, Ixodidae. 

Trippel, W., Indiana Dept. Conservation, Box 408, Auburn, Indiana. 
Chrysomelidae. 

Tuck, Joseph B., Morrisville, Mo. Orthoptera. 

Tulloch, Geo. Dept. Biology, Brooklyn College, Brooklyn, 
Morphology. 

Turner, Wm. F., 310 Woodward Ave., Chattanooga, Tenn. 

D., Dept. Ent., Ia. St. College, Ames, Ia. Ful- 
goridae. 

T., Entomological Institute, Hokkaido Imp. Univ., Sapporo, Japan. 
Ichneumonidae. 

B., Agri. College, Laguna, Is. Hemiptera. 

L., Div. Ent. Parasitology, Univ. Calif., College 
Agri., Davis, Calif. Heteroptera, except Corixidae. 

Vance, Arlo M., 1920 Parkwood Ave., Toledo, Ohio. 

Ch. Van Dine, L., 805 Crescent Drive, Alexandria, Va. Fruit Insects. 

Ch. Van C., Dept. Entomology, California Acad. Sci., Golden Gate 
Park, San Francisco, Calif. (F. Coleoptera. 

Vazquez, Leonila (Miss), Instituto Biologia, Casa del Lago, Chapultepec 


F., Mexico. Psychidae. 
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Getulio B., Agricultural College, Laguna, Toxicology. 

Viets, Dorothydean, Dept. Zool. Ent., North Carolina State College, 
Raleigh, Hemiptera. 

Vogt, George B., Dept. Ent., Univ. Maryland, College Park, Md. 
Coleoptera, Hemiptera. 

S., Bur. Ent. Pl. Quar., Washington, (F. Coleoptera. 

Wainwright, J., 172 Hamstead Rd., Handswoith, Birmingham, England. 
Tachinidae. 

Walkden, Herbert H., Bur. Ent. Quar., 103 Insectary Bldg., State 
College, Ames, Iowa. Noctuidae. 

M., Dept. Biol., Univ. Toronto, Toronto, Ontario, Canada. 
(F. Odonata, Orthoptera. 

Walker, Harry G., Va. Truck Exp. Sta., Box 267, Norfolk, Va. Eco- 
nomic Entomology. 

Wallace, George E., Dept. Ent., Carnegie Museum, Pittsburgh, Pa. 
Chalcididae. 

Wallace, Hugh E., 210 Santa Rita, Modesto, Calif. 

Ent. Branch, Ottawa, Ontario, Canada. (F. 
Hymenoptera, Hemiptera. 

Walter, V., Box 495, Lafayette, Indiana. Economic Entomology. 

Wo. R., Bur. Ent. Pl. Quar., Washington, (F. 

Robert A., Dept. Zool., Univ. Manitoba, Winnipeg, Manitoba, 

anada. 

R., Agri. Exp. Station, Univ. Fla., Gainesville, Fla. (F. 
Thysanoptera. 

Watson, A., Wilmington College, Wilmington, Ohio. Miridae, Hemiptera. 

Webber, Ray T., Whippany Road, Morristown, Tachinidae. 

Weber, Neal A., Dept. Biology, University Station, Grand Forks, 
Formicidae. 

Ch. L., Agri. Exp. Sta., Pullman, Washington. (F. 

Ch. CLARENCE M., 854 Andover St., Lowell, Mass. (F. 

Wehrle, P., 1130 East Helen St., Tucson, Arizona. Coccidae, phididae. 

Weigel, A., Bureau Ent. and Plant Quarantine, Beltsville, Md. Green- 
house Insects. 

Weinman, Carl J., 705 Arlington Court, Champaign, 

Ecology. 

S., Dept. Zool., University Mich., Ann Arbor, Mich. (F. 
Aquatic Insects. 

Wellhouse, Walter H., Dept. Ent., lowa St. College, Ames, Iowa. 

Wells, W., Box 208, Dallas, Texas. Gasterophilus, 

Wenger, Otto E., Dept. Ent., Kansas State College, Manhattan, Kans. 

Wenzel, Rupert L., Field Museum Nat. Hist., Burnham Park, Chicago, 
Histeridae. 

West, Jr., Dept. Forest Entomology, University New Brunswick, 
Fredericton, New Brunswick, Canada. Buprestidae. 

West, Wm. R., Box 142, State College, Mississippi. 

Michael A., 2086 St., San Francisco, Calif. 

Harry H., Mt. Hope Cemetery, Jackson Ave., Hastings-on-Hudson, 

Whedon, D., 1145 Third St., N., Fargo, North Dakota. Odonata. 

WHEELER, C., Univ. Station, Grand Forks, Dakota. (F. 
Formicidae, Eucharidae. 

Whitcomb, D., 240 Beaver St., Mass. St. College Exp. Sta., Waltham, 
Mass. 

Wilbur, A., C., Manhattan, Kansas. Homoptera, Cicadellidae. 

Wild, William, 249 Walnut St., East Aurora, 

Wilkes, A., Dominion Parasite Lab., Belleville, Ontario, Canada. 

Will, Homer C., Juniata College, Huntington, Pa. Tenthredinoidea. 


Willemse, C., Eygelshovan, L., Holland. Orthoptera. 

B., Rothamsted Exp. Station, Harpenden, Herts, England. 

Williams, L., Box 72, Lincoln Univ., Pa. Lepidoptera. 

Williams, Roger W., 228 Dryden Road, Ithaca, 

Wilson, C., Box 1857, Sacramento, Calif. Orthoptera. 

Wilson, Charles S., Bur. Ent. Pl. Quar., National Research Center, Belts- 
ville, Md. Physiology. 

Wilson, Edward H., Denmark, Maine. 

Wilson, H., Dept. Zool., Tulane Univ., New Orleans, La. Mallophaga. 

Wilson, Harley F., Dept. Econ. Ent., King Hall, Univ. Wisconsin, Mad- 
ison, Wis. 

Wilson, John W., Everglades Exp. Station, Belle Glade, Fla. Economic 
Entomology. 

Windsor, Margaret, 772 Santa Ynez, Stanford University, Calif. Stratio- 

Wing, Merle W., Div. Entomology, Univ. Farm, St. Paul, Minn. 
Formicidae. 

Wirth, Willis W., Biol. Dept., Louisiana Polytechnic Institute, Ruston, La. 
Culicidae, Reduviidae. 


*Wirtner, M., 741 Railroad St., Johnstown, Pa. Hemiptera. 


Wisecup, B., Bureau Ent. Pl. Quar., Sanford, Fla. 

S., Box 5030, Metropolitan Station, Los Angeles, Calif. (F. 

Woke, A., 6126 54th Ave., Riverdale, 

Wolfenbarger, Otis, Whippany Road, Morristown, Economic 
Entomology. 

Wood, B., 4620 Butterworth Pl., W., Washington, 

Woodbury, Elton N., 223 Hartswick Ave., State College, Pa. Insecticides. 

C., Dept. Ent., Univ. Kansas, Lawrence, Kans. (F. 
Insect Physiology. 

Worthley, N., Frear Laboratory, Pennsylvania State College, State 
College, Pa. Insecticides. 

Wray, David L., Jr., Dept. Agriculture, Raleigh, 

Wright, Gilbert, State Museum, Springfield, 

Wright, Mike, 4427 Bienville St., New Orleans, La. Odonata. 


YEAGER, F., Beltsville Center, Beltsville, Md. (F. Physiology. 
Young, Hiram C., Box 132, Florala, Alabama. Cotton Insects. 


Zerny, Hans, Burgring Wien Austria. Heterocera. 

ZETEK, JAMES, Drawer Balboa, Canal Zone. Trypetidae. 
Zimmerman, Elwood C., Bishop Museum, Honolulu, 
Zimmern, Alfred, 5007 Lindsley Ave., Dallas, Texas. 


Total Membership, Fellows, 228. Honorary Fellows, 


interesting note that there are Charter Members and Life 
Members, 
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